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' Ih© A'74’)EKX or iiaiJiJNa.&a or , rjo© AnsT.a.'&ux,© or, uaeanography 

^ Volume XXXV 

M . V ,Ko si lan.t nov . 

HXDROOPIIOAL aHAR40TlRI3fias and ICSfHODS of DEfEMNIKO TME, 

■ . o 

The term - HXDRO-OPTIOAL OHARAcrfEHlSTIOS desorltoos the phjslos*- 

oheailoal and Mologloal oharaoterlstios of ooe^gsea, laltes and other 

taocilea of water which determine the conditions of diffusion of light 

within them. Th© term ’’light” in tMs case means the elect ro-magnetio 

radiation concentrated In the BO~oalled o,ptlcal part of the apeotnira, 

l,e, the radiation contained In the Interval of vrave-lengtha from 

0,01 to = 3.40 . fhe optical part of the apeotrum therefore, 

Is considerably >flder than its part that Is visible which lies between 

= 0.4 to := 0,8 .Thus the hydro-optical oharaoteri sties determine 

the conditions of radiation In th© water of rays of light vseen, as well 

as unseen, by human ©yea, th© latter belon^slng to the ultra-violet and 

infra-red parts of the spectrum. It is neoeasary to ^ study th© 

conditions of radiation of these rays because In solving different 
de aling / 

kinds of p roblem s/wl t h' reac 1 1 ons of the field of radiant ion not only 
on human eyes but on multiple plant and animal bodies, photo - plates , 
photo-elements, pyranometers etc.,. Besides the infra-red radiation plays 
& very substantial part in the exchange of heat ijetween the ocean and 
the atmosphere. 

Until the p3:’eaent there is a lack of strictly differentiated 
(determined) hydrophot omet3:d,oal concepts and there is no clearly 
deteriiilned terminology. The same units of measurements are often 
given different names and vice versa, the same term sometimes indlcat# 
different physical units of measurements. This oonfuaion Is found not 
only in our literature but In the foreign publications , especially 
In literature translated frora other languages. As a result different 
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authors often fail to understand each other - mistakes occur often and 
sometimes even misinterpretations# 

In the first place let us state the definition of the haslo 
hydro- optic oharaoteriatlos and Indicate their dimensions and 
units of measurements, These measurements are tessi; based wherever it 
Is posslbl© upon the clefinltlona and terminology elaborated and stated 
In the S,I»Yaviloff Government Optical : Institute otateraent of ht9.nda-rd8 
( ‘’G,0.S.T, 7601 -55*: Optical Physio a. Definitions of Basio Measurements ‘') 
established in 1956, 

It 13 to be hoped that the publication of such a tenninology , 
to our knowledge non existent in the literature on th© subject, will 

to unify and standardize the terms in c.h© field of hydrophot Oinetry 
and will dispel thus the lack of clarity an confusion in this branch of 
scientific research. 

The theoretic basis of hydrooptios, the most important foundation 
of which consists of the problem of diffusion and radiation of light 
in troubled ( unclear) miediums, has been studied in great detail# 

The works of %olBson,Mee, Gershon, Hamburtzev, Shale jkln,fokk, Joseph, 
and the recent research works of Ambartzumjan and of the School of 
Soviet Astro-physiolls of which he is the director, present very fully 
the complex laws governing the optical processes that take place in 
various bodies of water . Things have not progressed so well, as far 
as methods and techniques of hydrophotometric meaBureiaents are concerned, 
and consequently in the field of our knowledge of hydro-optical 
charaot ©Flat ids of water in oceans and various seas. Th© absence of 
standardized apparatus of measurements a,ndl insuffloleht development 
of methods of observation by means of existing single (variable) 
and rxperimentally used apparatus result in crude and primitively 
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made observations and a technique of mes-surements that Is obsolete 
In view of oontemporary possibilities. 

As the research work in i^drooptlos prosressed in the Institute 
of Oceanography of the Academy of Sciences of the USSR, it was taicen 
Into consideration that the first problem in this ileld would be 
the perfecting of the existing and the development of mw methods of 
hydrophot ometrio research. It is natural, therefore, that the first step 
In tills direction should be the creation of a standard measurement 
apparatus based on the use of contemporary technical means^ in particular 
- on eledtronlo and seml~oonduotivlty (?) techniques , 

On the basis of the data obtained from the use of various b 


experlmentalX instruments built during the last fev years by the 3.1. 
Opti cal the 

Vavj lof f Government/lnstltuteiiaJS Oceanography Institute of the Academy 

the/ 

Of Sciences of the USSR, together w it h/Oovernment Institute of Oceano- 


graphy and Others - different technical conditions were developed for 
projecting and manufacturing a group tf standard hydroopticat apparatus 
consisting of four inatmiraents and an order was placed for their production. 
Besides, in order to insure the possibility oi making observatlono 
during the ship's mot. Ion and for special measurements of very dim lighting 
in great depths the Institute of Oceanography of th© Academy of Sclencea 
has developed and produced another two msstRis experimental models of 
hydroopt leal instruments. 

In this article ai’© givens a/ a list of hydrooptical character- 
istics s b/ some basic theoretical premises necessary as basis for 
various methods of measurements, and for th© study of Interdependencies 
between different optical characteristics. It Is followed by a dOBorlption 
of new hydrooptical Instruments together wltn the statement of basic 
problems connected with contemporary methods of hydropnotometrloal 


Approved For Release 2009/07/02 : CIA-RDP80T00246A01 0800400001 -7 


Approved For Release 2009/07/02 ; CIA-RDP80T00246A01 0800400001 -7 

M. ¥ .So allanlriOT. 

I n the study of methoda/ls/ : 
measurements. I’he treatment of proolems/ba&id on data found in liter- 
to 

atures ^ a oonslderabl© extend in the researoh results aohlOTed during 

the cruise of 3. "Vityas'* * and the works of the Institute's Soientlfla 

Experimental Station fen th© Black Sea, 

The article closes with a study of Intordepenclencles betvreeh 

hydrooptical oharacterlstlos. This study is of a -very definite liatereat 

due to tla© fact, that direct measuremonta of these demand/ the use of 

special instnimenta. On the basis of these interdependencies obtained 

the 

theoretioallj^and discovered experimentally, Isgt/research work on the seas 
can be limited to a minimuffi number of measurements. It Is obvious 
that the knotvledge of these Interdependenclos is absolutely necessary 
In order to obtain a correct idea, of optical processes in, the waters of 
the seas. The ©raplrlcal connections between the depths at whl,oh the, 
standard white disc is visible and some basic optical charao.t eristics/ 
are not being dlacusaed in, this article as they will be exposed in a 
.special article devoted to the study of oondltlons of visibility of 
uMerwater objects, 

1/ B.4Bia HXDROOPTIOAL GMimCTEHISTiaS . 

Definitions and apeolfioatlons. 

Before defining hiniro optical characteristics let us note that in 
hydrophot ometrlcs It is more convenient to ua© not th© Units of light 
measurement a s but units of energy { Bena 19^+9 ) ~ ,l,e, to operate not 
\v’lth concepts o.f of **the flov/ of light'* brightness'* /'Irradiation*' 

etc, ,,.s, but %fith concepts of ** radial f low*' , *’ ©n©rgy]f radiation'* * energy 
lighting" etc.,,.. As It hat been mentioned before, In hydrooptics we 
study , not only the radiation that can be seen, but the ultra-violet and 
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Infra-red radiations. So, in solvlns problems one may onooniiter 
reaotlons of the field of rdiatlon upon very different reoept ales* 
fhelr ourvee recording sensitivity to spectral radiation may substan- 
tially differ from the ourves recording the senaitlvlty to spectral 
radiation of the human eye. It is well known that units of energy 
(©nergotlcs* units) are QuJ..te free of any physiological peouliarlties 
of human sight, whereas units of lighting depefed upon these peculiar- 
ities* In case of necessity the transition from units of energy to mita 
of .lighting can be realised very simply. For this- we have to know 
the so-called relative vlalbllity , of the given receptacle of 

radiation ,i.o. visibility function 

where .'I Is the wave length of radiation. 

In further discussion under tema of - flow, brightness, light 
power, lightins, etc... w© mean units of energy. 

Let's put out into the sea ^ 
an infinitely small unit of volume J 
dv » dq.dz (Pio.I ) .Let a flow of | 

monocliromatlo rays fall upon the ' 

upper surface dq of this unit, ' 

We wlH. mark the flow oi’ rays falling Pic, I.fochems-tlo aeal^pf the 

' definition of indicators 

upon the unper surface of the unit 

and fllmlnutlon of light 

of volume by ' p ,and the field of in aea water, 

light oi-^ated by it by 

By the paosing of the aow u ", through the unit of volume M 
part of it dC:gx will b® absorbed, and part dCf - diffused. 

The amount of energy absorbed and diffused in sea water is^ determined 
aooorcllngly by its Indicators of absorption and diffusion, which 
belong to the number of the most Important hydrooptloal oharacterttlca. 
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By an IMioatoi* of ahmvptlon-X- of soa 'water is understood a 
unit of yolume Invaraely pifoportlonal ' to th® distant# in whloh th® 
of monoohromatlo radiation forsnlng a para ll#i cluster ( ahaft ) 
is woakenod 10 times 'as a result -of absorption, . file.: Indies at or of 
absorption oan b® determinod also as- a Anit of yolum© ©q«al to the ■ . 
ratio of the -flow of radiation formins a pamllel olustisrC shaft ) 
.and whlah is absorbed by one unit of -volume ■ of 3@a water^ to th© , ■ 
lighting oreated by this, flow on &. plane surface perpendloular to it* 



where M 04;i43 . • .. moduls of decimal logarithms. 

I’ he. Indicator of d,if.fa:alon ?' of sea water i.s a unit of voluras 
Inversely proportional to diatano® In which the flow of monochroraatlc 
radiation forming a parallel cluster is vreakened 10 times .by dl.ffusion., 
fhe indicator of diffusion can be determined also as a unit of A'’olume 
equal to the ratio of the flow of radiation that forsBS a parallel 


cluster and Is diffused l.n a unit of volume of sea water* to the 

llghtii^^ created by tills flow upon a plane surface perpendicular to it. 

d d -- 

- r: - M- - • M f ^ % 


^ d7. r , ( 2 ) 

It follows from thea© definitions that the dimension of indlcatora 
of absorption axid diffusion is Inversely proportional to the dliaen- 


sjlona of lens'thu .1,©. x and r* 

In hydrooptlc.s these Indioatora are usually .measured in rev©rs©d( f ) 

meters. : ; . . : 

As a result of combined action of prooesaes of ■ absorption . 

and diffusion the flow of radiation • that entered the unit of 

volume enperlenc 03 a general .wbakeriingj -'1,0. a part of it' 

: ™d ' ■ X + d t- -5 - will not flow in ;th®. first (original- ) 
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direction. The summary quantity of radiation abaorhed and dlffuaed 
in water,, la defined by the indicator of weakening which repreeenta 

also one of the most important optical charat eristics of sea water. 

The indicator of weakening r of sea wetter is called a unit of 

volume inversely proportional to distance in which a flow of monoohromatle 
radiation fonalnp a parallel cluster (shaft of light) Is weakaned 10 times/ 
as a result of a Joint action of absorption and diffusion . 

The indicator of weakening may toe a,lso defined as a unit of volurae 
equal t,o the ratio of the flow of radiation forming a parallel cluster 
(shaft of light) weakened by the result of absorption and diffur.loi]i 
in a unit oi volume oi sea water - to the lighting oi’cated by this unit 
volume upon a plane ( flat ) surface perpendioular to It, 


It is obvious that (4) 

ihe dimension of the indicator of weakening la th© same a a the 
dimension of the indicator of absorption & diffuBion,!.©, 


The indicator is measured, as the Indicatora x and / in Inverse 
(reverse?) meters. 

In the Russian as well as in foreign literatures indicators of 

abborpvlon, dli, fusion & weakening are used which are defined not by 

10 times weakening of llghttog but by © times, ( where ^ ■» rep re s ent a 

the basis of a„^j^n/natural4/ logarltlMs., ) In this case these units 

indicators/ 

Oi volume are called" natural" /of absorption x, diffusion . and weakening 


It ia obvious that: 

X = Mx,’ 


( 5 ) 


According to the equation of the. tmnsfer of radiation, the flow of 
ffionoohromatio rays passing xtessKgk a certain distance through a horaogeneou; 
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body. Of water without a olmnge of direction. Is deducted from a 
: proport ion { ^ d ’ 

fhe intesration (Intesral ) of this equation results in the rerj 
well known Boof£er’ s represeritatiTO law of weakenlngj 

fhe equation (6) allows to define two very important optical chanaoter- 
istlos of water - transparence & the coefficient of filtmfelon,/ 

xhe coefficient of filtration gives in its turn a definition of 
optical density. 

nitration _I of oea -.ater 1>, applied 
to thB/atHH Of the flow or radiation through a certain layer of water 
to the flow of radiation falling upon that layers 


( T ) 


The unit of vorume f t: is called the optical depth 

Prom the EW equation ( 7 ) It follows that the ooefflolent of flltr- 

atlon_^ l£5 a non-dimensional unit. 

The deoimal logarithm of a unit of volume iiiveraely proportional 
to th© coefficient of filtration is termed the optical density D 

^ ( 8 ) 


The transparence p of sea water is the term applied to the ratio of 
the flow of mdiation that passes through the water without olmiiging 
its direction a distance r= to I point, to the flow of radiation that 
entered into the water aa a parallel cluster (sJmft of light) .In other 
words, the term transparenceof nea water is applied to the coefficient 
of filtration for a uniform layer of a urdt of donsity (? ), 

From the equation (7 ) it follows that! 
a. e = = lO-- ( 9 ) 
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Is a non dimensional unit. 

For the units of volume T and v this condition Is always observed; 

0 T I and 0 H g- 1 . . . 

The formula ( 9 ) shows that the Indicator of weakening is equal 
numerically to the absolute numerical quantity of the decimal logarithm 
of transparency; 

. £ AsiV. ( 10 ) . 

Therefore j units L- and v' define each other Identically, 

If we will study the elementary unit of volume of water ( Plo.I ) 
dv lighted by the flow of radiation '■'■I*- from a certain diatanc© in 
direction ^ forming an angle ' with direction of falling rayss because 
of dlffualon, this unit will be lighted and will become a source of 
radiation in this direction poo sea sing the power and energy of light; 
dl = ) E:dv =. A— mf ( II ) 


Where 6( ’ ) - i-^ the natural indicator of diffusion In a given direction 
(dershon I9b6 ). By v, in thj.s equation is shown the natural indicator 
of brightness of sea wat©!?, and by E - the lighting of the upper facet 


omit- 


of the unit of volume. 

It la known that the brightness of an ideally 
white surface perpendioular to tho direction of light, is determined 
as follows: Bg . 




Substituting the foniiula 
equation which makes It. po 
optical ciiarao fee ri 3 tic ~ t 
%^ater. 


for Bo in equation ( II ) we obtain 
asible to define one eiore important 
he indicator of the brightnesB of 3£t| 


By th© term ; indicator of brightness 


of fica water we 


an 

hydro- 


;all 


Here and in “the following dlBcusslohi under Ideally white non-shiny surface 
w© asaume a surface non transparent, non light absorblns and not diffusing it. 


Approved For Release 2009/07/02 : CIA-RDP80T00246A01 0800400001 -7 


Approved For Release 2009/07/02 ; CIA-RDP80T00246A01 0800400001 -7 
M.y.Koallaninov. 

the ratio of the power of light diffused in a given direction by a 

unit of volume of water, to the brightness of an ideally white non 

shiny surfaoe whlc;h is perpendloular to the direction of rays that light 

di . 

^ { 12 ) 

It fol^.OiVs i roiTi this eouo.tioii that the dimension of brlc’,htn.eGs Is Inver 
proportional to tli© cllinenslon of. length j v ■ / ™ 'i Ii f « The ind.lo&tor of 

meters. 


t,b,e given volume of waters iv' : 


'orl.ghtiiesa is usually measured In Inversely 

unit of 


If from the center of the dlffuslngTvolume vektora are laid out 


equal in their dimension to the indicator of brightnesi 


the surface 




that surround.© the eds of these vektors will represent the dimensional 
dustribuolon o.f one energy of the diffused 3.1ght around the given unit 
of volume of water. Such a surface Is called the Indicatress of the 
indicator of brightness p V.: I'V . For non polari^sed light this 

surface is symmetrical In relation to any plane that passes through 
the direction of the falling rays .Therefore, '.he indl eatress of the ind- 
icator of brightness ma3^ be rep.resented by a flat curve v.fhlch charac- 
terizes the distribution of the energy of diffused, light In .relation to 
the aragl© of diffusion. A full characteristic of cond.iti.ona of di filial on 
of non polarized lig.ht m sea 'water 'wilJ, be given by the spectral 
IndiO at re s se B oi the 3.ndlcator of. hrightness vji ^ i i' , v^hero * ^ ' 

is the: length of radiation. 

The general .flow dlf.fused by the , elementary volume dv in all 
direotlonB, .-will be , daflned tliua: 


; Idw 


dd 


where is the eloriic.ntargj' body ang 
angle ; with the direction of the : falling ray a 


(13 } 

, the axis of which forais the 
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(OV & { 13 ) aiwouatins ( H lit follows itot tha 

Froa ©quationa y ^ 

^ '*1 '‘‘nt ) oP Aeolmal * 

Whe?e a - as before Is «» (ooef*l.i.,nt) - ■ 


'beoaus® 


( B ):■ 


>. 4 4 An.-^rritnatioja tl'H-t serv©'! foi' 

., « r tIl ^ iv#s f*1 nallT oottaln .tiifc .<3 00 Fvi.x. . 

ao instead of ( B tm^xxy u ^ 

* •'4 rni a'''OorfllTiri to tn© 

-I , 1 -t 1 ■v'l of tbo Itidioator ol uiftaii>i.-4n 

the- oaioulatluH oi w w.- 
xaeasuneaents B ( ; )i 

(16) 

, * -i-s ^ 0 va'M as in tlifese tr’tji.t lns ■ 

In Korka treatins 'the theoretloa . a c-., - • ■ • i^--,lat3 -in© 

the reault'B of raeasureaients i-nd J.n e - ' : - ■ indioat r®s 

.nen lbe IMloalreas of diffusion Is ueea -x O “ “ 

- Of .rts^tnesH. If tbe wo tbe potenfi^i of aif~ ot ^dl.Uon 

inside the solid anslo _aiL ^ , we obtain Ihe followlis o^lbue^ ; 

0®ndlt3.on i- fn, ■ , 


fiV/ 

/4-r, 


on, taklns Into -oonsiderat ion ( B ) 


From equation 


( 16 & ( 17 ) it follows that 


(17 ) 


( le ') 


-•' ■<* p-fii-'aion ’we pass a xltt.! oiH'^XfiOfe- 
^ o - the . volume Os. uiiSUSAon 

If through une uontei o* - , i4-.ht 7 flow 

•■ '4,^-,.. r.-Lvs ■ the snafts -Ol lltiUt k 

hdiloh will he, iwrpendio'uiar .:th ; ■■- -■ ,g' _ ; 

. ■ >. +u .-.^.les- of this sarfaoe-m», . will 

of hif fused: radiation , g , : ' 

oi -.xxxa «. ... ,. ■ . ; -oDlnt of laoXotn^xar 

14 one from , another* b'ro3i tiito, vxwt, iboxnv 

(irinaidhrahlY dlifei one .i»t' 

on.iv* - ■ j, ■ 4- 4 ■ r\T +Vir'- 'iurf&o© tii©.se .jiiafts 

oii.!.^ » ^ 4 r-lnntuiation.8 ot y Utb 

alffusionj^/ oondl-tlonoo oy au t , , „f the 

■, »„d ..onfo™ to to the apherwal form of the 

of llBlit are equal and ooniorra 
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lndlaatr®ss of d.lf:fualon ( th© 3 o«oalI©d indioatyess of Rllej 7 ) 

QOQem/ 

The lnoo.trosse 3 of diffusion of even tlm purest of/waters are oonslder- 

. aMy dra'wn forward.^ i.e. In the dlrsctioh of falling rays and assume 

th© fora of a tMgger, Tho dlf.ferenoe in the shafts of light dir^scjted 

forward and rmc}ct'ra.T^s. from the limit of the atoov© mentioned aurfao©.* 

( or> In other •words 5 the aosywetry ol the indioatrottaes of alffualon)# 

defines to a great extent the oonditlona of th© spreadinij of llglA In 

th© a©a. Therefor© fetexTOKCjnstJt|c it becoaies n©ces;mry to obtain 

quantitative ohar©. 0 terlBtios detemlniBg the diffei’enoa din these sliafts 

Ic 

of llglitC flow ) The indloa.tors /of diffusion for^mr-d and bacward are 
oonaldored aa theao oharaoterlatioa, 

¥e call the component of the Indioator of diffusion deteralnlns 
the pax't of the flow of the shaft of light of diffused radiation , - 

the indioator of dlffu>slQn fon'^ard '"d It spread a In th© limits of the, : 

coinoiding 

body angle 2 g steradlan,, its axis with the dlreotion of 

. the fal ling rays of llgjht, 

( 19 ) 

We oall i.he component of the IncUoator of dlf. fusion deteriaining 
the part of the flow of the shrift of liight of diffused radiation *• 


the indicator of dif fusloji baokv/ard 


It spreads In the limits of 


the body angle 2 :7 steradlan, Its axis- goii^ counterwlso the dli^ection of 
the falling rays of light. 


( 20 ) 

It is evident that the indioator of dl-ri^^slon is ©qual to the suai 


of t h© se India at or s i.e. 


( 21 ) 


Often It is Important to lcnpww?aloh part of the entire dl-ffuslon of radl,- 
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Is oonoentrated in the oone limited by 
of t'te fiinctlon 


or the meaning 


( 22 ) 

One must point out that equations (3 ) and (10 ) whion served to define 

the indicator of weakenings and. the equation ( 6 ) tliat exprebi.ies uhe 

law of BoogerC 7 spel.) are correct for a; directed monoohrocaatlo rauiation 

only, diffused (spreading ) in a iiomoseneoua mediitn. At t.hf^ ,'amtj ti*ue 

In praotiae one has to opemte with the spread of daylight In the sea 

which’ is. r?ot only non monoohromatlo ( ooEtX>lex ) , but mlxea ( airected 

and diffused ) radiation, For tills reason the; concept of the Inaiaator 

of veihij-cal vreakenlng hao been introduced .Into hydrooptloo.iMs inaj-cator 

oharaoterl^^eB the modification (change) of natural light in connection 

with depth. Numerous e.xperinient,s made in different tirfles by various 

authors completely concur In showing tha,.t daylight ^at it a first approach 

to the sea water, is weakened In accordance wfeth, depth penetration 
as deaionat.rated by / 

7S5Ml®OTt.nx. KK the law; 

( 23 ) 

where v - Is the flow of nontnonooiiroraatlo mixed ra.diatlon in depth 2 ^ 5 
tlie flow of the same radiation in depth ^ % *" 

*Zt ' 

thickncnss of the water layer. 

.By .Indicator of vertical v/esaioning ' is called a unit o.t yoltim© 
Inversely proportional to distance in wliioh the flovi o.C natural light 
is weakenexl 10 times, aa the result of .ooraMned aotlon of abaorp»ion 
and diffusion, acoordins fo equation ( 23 ).,the Indioator of \^ertxcal 
%'/eakenins can be defined also as ^ the dlfferenoe of logarlttos oi bnc 
flow of natural light upon the upper and lower surfaces of t.he layer 


of water, as related to its thickness: 


( 24 ) 
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mBlOQorni to the oojioept of the hatax'al Indicator of weakening fi 
the oonoept of the natural Indicator of vertical weakenlns .>• can b© 
introduced: a = Mo' , 

From €xiuation (24 ) it followo- that ' the dimension of tnc .Indicator of 
Vt-i weakoiiinR j.,-.) xiiTorseay TJroportional to the dimeiiBlon of length: 
p pi'he indlcatorB v,and- hai*© usimlly measured In reverao- meters » 
the ohanse of/llgJit spread in th® sma in relation to depth is termed 


the ooefficlent of underwater llshtlng , , » it represents the relation 

of llgl-itins h,„of a certain, surface in the sea at depth z to the formula 
or lighting of ^ imde mater B- .. vtii_y formula represent a tho lifaitlng 
of a horinontal surf no© directly under the surface of thie aea and thus 
ll.Si.ited uy a flow’ of. natural light that has already urK'iezT5on© x*e flection 
and. refraction upon this surface, fiien 


In the .majority of cases t.h 0 •' 
/horizontal/ 


( ' 25 '') : 

.horl aontal/ ' 

upper lighted surface E ;; a.rid , th© 


surface lighted from below are studien in different deoth, 


graph of the function 


f'la . 


!’ 3 .glvo-B R fair view of the ohareotcr of 


vertical distribution of llslitins created by natural light, 

fhe coefficients of diffused reflection and brl girt ness of the sea 
tara belong to the number of very important bydrooptloal rharaot eristic a. 
We call tte coemcla|A ._.of diffused refl.eotion of the hor ' ' 

rolai^ion ot Che flow of diffused mlliatio.n H periotmting to the deoth z 


to the surface of the sea, .arul to the natural 

vert . to ally 

into the aarae d opt h/duro into the sea* 


^radiation': 


( 26 ' ) 


-;olng 


The term (JOkPFIOIENT OF THE- BRIdHfKIKS OF THE BBA is applied to the 
relation of the diffused brlshtneas: Bf, ooraing from th© thickness 
of tho layer of sea water Imaodiately under the sea surface, te in th© 
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' -■direction' determined b;f the angles 7 'aM ( where -■ ia the zenith 
distance and the azliruth )■ tn the brightness B,„ of an ideally whit® 
dull surface (non shiny ) lighted by natural light i 

( a? ) 

whfsr® Hte E ie tii© lighted surface of the sea. 

The dependenoe of the coefficient of brightness of the sea from 

th© length of the wenm of radiation .7 oharaoterizes the distribution 

of energy in the spectrum of radiation emerging from the layer of sea 

water and » therefores determines its proper color,' 

From these definitions we see that the coeffloiento v ■„ and 

ar'O non dimensional units of volume. 

In the -process of diffusion light is partly polarized. Because of 

that it iB. n©oeBas..ry to obtain the characteristic s of x->blarlaatlon 

of light In sea water. T'he degree of polarization P and the degree of 

depolarization Q> o.re basic for this. 

■We call feS® degree of polarization the relation stxkwa of maximum 

between two flows of mutually perpendicularly polarized components^ 

Into , 

mpOT %fhlc.h a given partially polarized radiation may be divided, to 
the sum of this flows { 

( S8 ) 


1 / 


where? . r to tho flow© of partially iDolaudzed radia.tion the electric 
vectoi- of which lies in the plane of diffusion, and - the flow 
of the same radiation, the electric vector ox which is perpendicular to 


this plar.e (surface '■ ^ 

In distinction of the seen color of the sea which depends of 
dition of th© sea surface, the cloudiness and sight angle 
th© proper color of th© sea Is determined by the physloo 
chara-oterl atic s only In a certain region jand the le fox'© 
inter® at oc eanographers , by drographers, navigators , etc . . . 


the con- 
of the observer, 
ohemloal 
It can & must 
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rolmm 


I - y 


( S9 ) 


is oalI@d. tlx® Ay Rr® ■ 


It ia not almjs Into oonslAeratlon that indieators of 

weaienlw? ,atoao*tlOB diJ-fualon for a dlrooted mdlatlon oft»n 
dovlmto in foslr valua from tte aamo Indloatora for dlffuood radiation. 

H@Vf:**th®leBS; tilii Alfferonoe In not menuxoneA in t. .*• 

„ , t f}h&r'a<3t@2*l stid a in th© foliowing 

on the aiihJOG^t. hot, ua defln© theae onara.a«®ii. 




Of diffuaoA 


a ^KiiiK unit 


* 

of volume! Invsrsely proportional to dlatanoe In whloh the flow of com- 
pletely, apfueaa re,aiatlon Ic weakened 10 tlmea aa a rocult of repeated 


aix-xnaron. of diffusion o f diffused {t ]..£mm£3LM " » 

unit, of volxane .Inveroep proportional to ii» distance In wMch the 
th® completely diffused flow of radiation le weakened 10 times aa a 

result of repeatod diffusion. 

we bavo 3lT©n ahOTO the definitions of indloators of dlffuaion 
In ths tor^sLTd. direction ■ and In the teokward dirootlon for dlreotod 
radiation . W© will introduo® t.ta© same oonaepts for diffused radiation 
as w© did for the often ohs^ved. oases of diffusion of lli|ht .from th® 
siurfaa© In ths Aireotlon of the depth ®f,xtkmAaith of the sea, and in 

In the opposite direction. Aiffiistd/ 


diffusion*' 

The .■ 


W# will tsiaii a 8 Indio 

f„.wnrd tte oomwnent of the Indioctor of dlfftitlon £, which determl: 
the part of the flow of comp3.etely aifftised radiation which cpreadc 
ra the sea In the of fh® ' steradlsn, whose ajtlc 

is dlredted vertically W towards the mmm of the set.. 


vrlll tern as 


fused.. 


llatic 


h^kward ■ the oomponent of ^kilti^n ali^dlij to 

the part of toeflowof completely i 3 cl¥ is dll^ttd vei 

s@a In the limits of the 
oalLly upjtowaids th# aurfao *a^ oi. «**'*' 
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M.V*- Ko:a,lanawiOTf, ' 

a <9 imltr .Inversely DroDortiloiisl t-o dlstjatio© In _vrhlon tiie .r.loyi 


of completely diffused radiation /lo veakened/^^Wa result of 

almultaiious aotlon of absorption and. aiffualon. d 

It Is obvious that f . r 

Q- s: a - b, 1 10 / ■ 

. ■ ■ b -■ ■: ^ 5 

Aa before, by a , b. and c w© will oall tii© naturae. ii'tf.i.loato-CK> o.v 
abBorptloii, diffusion and weak€ming r'©op>.--ot,l voly ; In LM'-> , 

a = 0,43 ai b, ™ 0,43 b. f 0- ^ ' 0;43 c. 

In oonoiuslon lot's montloirdbat as we use the generally snoepted 
term of.the dlatanoe of optloal visibility in m€'teor'o 3 . 0 £sj>ancl . 
in pa.rtloular,ln atmospheric optics - so ;w© use the.tena of depth 
of , viaibllity in hydrooptics. • 

I'he term denth of •visibility. H ■ of any unit or 004 ©cvt .Indio ate a 
tl 30 limit of di-Btanee. at ^vlAch this cl)ject ; d 

observation, is' aoen -rt ^^iven oonaitlonc:of;;lie;Mln3 in give^^ 
optical characteri sties: of sea water. 

fho jstmdyxsf .'’^transparency’' and "colorlns’' ■ .;sea water . 

hav./ been widely' studied in ooeanolosy ■ The term'’ transparence 
applies to t:!-!© . depth at whl::h a white standara diskj SK p 3 .un.s®* 3 . in 
water, can bo/seeh.If. Id .measured.^ -,Eioter 8 .Ifc,. is quite obvious 
: that 't:hla unit.; of measuremsut is,hot>t all aqiml 'to' the transparenoy 

of water in the ordinary phy si ml /noaulnd determined ,d^ 

(9 ) h Therefore,, in order to afold. Inexactitude, in the dtBoussion 
follow lasj the results: o:f moabureJflents- Ucln^^ disk will be werned 
. n of the ■viaibilitv .ofitMldlsk or .a rglatljm.tr^^ 


will call the colo ring' of . -sea /Mitgch O. the . number bhti^ solution 
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on the standard saale of colorings the shade of ^^iblah Is the nearest to 
th© oolorliig of a ool\JEm of .water over the disk at the. ohservsitlon spot 


Sx Sorgo. Basic ^^rirtolhlea of the theor? of 
dlf of ]:mdlat.lQn In the sea, 

Hot enterJ^ra into detailed e^amlmtion of complex laws of diffusion 

of ra^VI atioTi 3n tSn© soa. i-v.blch goes 'beyond tli© llinlts oi ulils woivij .iOt 

us dJ couss a few basic theoretical prlnolplesj Indlsperi sable for the 

choice of giethods of snoa.Bi.iren]©nt3 hjdrooptloal characteristics and th© 

otudj" of fchoir Inter-depondence^For this objective w© ua© the 

reaearoh pet blicuat, ions of Y .A,.A.mba.rtzurnian( ) jA.G .Il^mburtzeT 

(.1924 ) and I, Joseph (1950 ). 

fhe question of computing the process of light infS In the sea Is 
reduced to the solution of the equation showlnp; the spread of the radi- 
satlon In an absorbing and diffusing meniuiii ^ i»e» to ohe, solution Of th»' 

BO QElled equation of t.ransference of radla,tlon whlc,lx can bo registered 

in the foil owing fashion? 

d J ((5® ) 

” dl ■= J +. t. 

By J w© mark th© Intaneity of rSlation spread in a giedlum in the direction 

' by 1 "• 'the coof fioiont of radi.ation ? and by ~ the natux'ul ln^.ilGa.tor 

of weal.enlng. In problems of liydrooptlcts one oar\ dl.opense with tfe 

: 0 apac 1 oy 

I’adiatlon of the sea. itself and oohslder 'tiiat th© radlattxig of 

: aea water is equal bo her dlffualng opaclfeyco capacity . In/ that. case ^ 
the ooefflolont 1 will show the amount of energy diffused by a unit 
of volume^ of vrater In b . unit -of a body angle (? ) ^ tlie a-xli-j oi Wiiloli 
forms th© .angle with the direction of falling rays of light? 


) 
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This equatlor! is called Alie equation of th© equilibil\M of light 
Lot's rtudy now the simplest ease - the weakenlag of the 
dirsoted.flovf' i i.e. of direot rays of the sun ) spreading vortloally ■ 
into ilio depth of the oea in the direetlon of » Tlie equation 

of the traiiforenoe of radia.tlon will he wnf-tt-on thusj 

qj - ■ ~ . ( 34 ) 

4 i. 

By inte -rating this equation and going froro the liitariBivness 

of radiation to th© flow v& will, obtain the abo'/e raantionod. law 
of Boogai'*? ^ , 

It follows Pros'! ilnsrle goomctrio a onai derat ions that s if the rays of 
Bunllght are falling on tiio sea s^urface not perv'sondicularly buf. under 
a certain aJigle, g wiKiro - lo the aenlth distaroe of' t/se :3un, then 
in cfti 3 o the surfO/o-B of o.!'.io sea is sBiooth* the .flow' ol (.lireoted radiation 

g iihring reached t/'se depth- v/iil fortu: /■ 

(36 ,) . 

where r - is ifse angle of rcfi’aotioai of rays :Df th,o sun * hound 

(otmneoted ) with the zenith distance of the sun by a s^lnple ooordinato? 

( 37 ) 

where n repre:S!or>t,a the Irriloator of rofmetion of sea grater, 

liaving asswied that in the indicator of degree hj.S iJt fortula 

(34) i' i — ■ ( seo f f vihiiob. corx’©latfes to t'le iorroal r--'plaoei7i€-nt of 

lnct‘€’as3e of distance of directed rudiatxon toy the j.ncrea^se oi 

aaiount of ' the Indicator of dss£st£HS weaJeen'^ng, Booger* a law can 

bo tjcansorlbed t'hns; ^ . 

■ If ^ 1" i 

It was noted ;tbore tliat in t Ms for® Booghr* s law Is correat xor 

the diiT^igteu . monochromatic raAiati.QiL..gPi:glh lll:hllI-.E 
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medlwQ. In a non homogeneous laedlim, hut with monoohromatid raaiation* 
liisteacl of ( ) "wcs iid.'ve 

t 39 ) 

’fhon a flovi of monochroBiatlo , but airoctod rao-latlon (i*e» a ilou oi 
st:ra3_;7.ht sun rays ) » falls In the sea^ xn. hals i ol./ 

simple oas© the variation In oonneotlon with depth of this iluw 
cannot be e^rpx’eased by the simple law of weakening J beoanse the 

indicator becomes dependent on t lie distribution of energy in the 
radiation spectrum. chic distribution contimioucly olj/*ntjeu uo 
related to depth because of trie selectivity of the processes of 
absorption., and .diffusion. Thoreforo, enen In. case of a .howogenoous 
medium, the indicator t will represent toe function not only oi the 
lerrtth of wave , but of depth z* ; c = i ^ > Z ) ^ intr- 

oduce the concept of a certain median value* of indicator for 
the flow of radiation enclosed in interval of the length of waves 
( . /■■ j spreading from the surface of the sea to . depth ^ 

By idrtu© of the law of spectral addltlvenes.y the flow ot mono- 
chromatic radiation, .s9 in depth, z may be prosevAed tlmsi 


where i ■ ■ “ Is i'*he .flow o.f monocliromatio radiation oonta.xn©a xii 

trio Interval of iegtii of waves v , . -j- d ) ) in depth z. 

The median value ca.n be deduo tod from equation { vb ) 

( 41 ) 

where (' - is the idloator .of the weakening of moKochromablo radiation 

in the intervan of legth of waves ,5 i d ). 
then the law of weakening- of the flow of ■ non-monochroraatio-.^ 
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M,V ,Ko 3 llaninof . 

but directed radiation appears .tlnis I 


( 42 ) 


For the case of' spreadl-na of duffussd radiation goios under the 
aT?n]e tovardo t>r vertical 7tA,: AMbartzuinlan (1941 ) solvea 
the equa.tlon of trariRf'er of rad3.ation thus: 

( 43 ) 


where A- represents the optic depth, b ( 

radia,tion 


) - a ceitalu function dope 


dent on the angle of dlBtri txition of ^energy, k » a paramebr dependen 

op, the j.ndicatross of diffusion and on the oori.'elation Dotween the 

diffusion and the general weakening. 

e 

For e/htofly diffuslns media paraiviei.r k is detemlned b;y 


( 44 ) 


where s 


IS G 


he pa.rt of diffusion in general wealcening 


3 -iOL j, and X. — Is- bh© first ooeffiolent in ttie dlssoc-iation ot tLU; 


to 


indloatress of d.iff'usion in the range accorrliiis sik Legendre' s 


polynomi al s , 


x,=n»4 ^ X (T ) COB ?" sin if d f 


he are going to study the KisxkxgsEtKmIxflCKHS feh© bacic rules of tte 

most rrenoral case of the spreading in the sea of mixed , txiat is to 

osay simultaneous directed tmd diffused radiation ( i«e» o.i .ijatural 
when the aun is/ . x , 4 > 

light O.C sunshine Mss/not covered by clouds ) on the basis oi 


soi©.n.tifio researoh viorks of A«G*Haraburtzeff , (Is»S4 ) and Josep 

f 1940 ). W6 v/111 limit our . study of oases when the asa is deep 

of lipht 

©nough , so that there can not be any reflection/from the bottom 
that would influence the intensity of spi>©adlng, In the nQS. radirt. 
Such a situation iB wholly possible for In a distance equal to tAm 
depth of sighting the disk, tM *' albedo *' ( ? )cannot be observed 
in praotioe. 
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To study the mleu of changes of th© flow of radlatlcra 3, ^vhiali is near 

wMoh ' Is y ■ . ^ h 

to the diffused on©/ kM moving in the dlrootlon the depth of the 


and of the flow ^ v/hloh lo spreddlns in a©a In a vertical direction 
towards th€5 surface of aea^ liam’bu.rtaeff eomposes / ti:ie follov/lttp equationa 
wMch represent the equations of tr&nsfei’ of radiation In detail 


( but MX presented in our* own mariilnsa,) 


{ 45 ) 


Hamburtzeff solves these equationo together (In oonjunotion } with 
■ R 


■uagnitude 


whl(3h la ^aooording to deflnitioju (26 ) f the ooefflciorrt 


of the di.ffuBfjd reflection of sea 


TMs ip the equations 

( 46 ) 


Let us remind the reado.r’ that a . marfea the indicator of absorptions and 
- the Indicator of inverse diffusion of diffused mdiatl on. 


Let U3 study now the spreading in the sea :SliriUltane,or,w3ly of ■ 

dlreoted and diff used ra-diatlon. Let us isolate in. depth ^ from the 

gonexal flow of radiation S_ its oomporient £ which rep roBents the 

pure diffused flow and lot' us mark jUB. before j the directed flovrbj .i; 
to 

In tills oaae/the systoirs of equations ( 43 )bp Hambuxtzeff one wurat 
add parta /■si and ; C|7 4 v/Moli represontjs* the cha,nge in the flows 
£ ana R caused by aid It ion of coiaponento of diffused forwarl ( Indicator 
and baok^fard (indicator v- ) radiation fraa dl root od flow . Thon , 


instead of equation (45 ) we vd.ll obtain; 


( 47 ) 
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I 

equation of transfer of radiation of dlreoted flow { 3^ ) . Let us 
liitrocluee the same limiting oondltions as In the integmtlon, of equation 
( 34 )j that is to Bay let us assume thati 
rn = s = F aifid 3—3 

’ / . B (S / o 

In other words, let’s martc by CD , F and S. I'espeetively the flow of 

/'t c - _ 

dlreoted, diffused and general (mixed ) radiation, which has just entered 
under th© surface of the oea. It is obTloue thfjt 

s = F + C0 . 

Joseph solves the system ( 4? ) ( going from natura.l InriloatorB to 

deGlmal and, keeping our markings ) in this manners 

( 48 ) 


f he equations use t,he following symbols? 


( 49 ) 

fh© rest of the symbols a,re the same. 

The physical meaning, of parameter a beicomes clear followine^ these 
considerations. If only tne diffused radiation is spread In the sea, 

( 1.®, in the c^vent of complete cloudiness, of dtfto spreading of 
light in sufficiently great depths, of considerable distanoe of the 
source of artificial light, etc.*,.) - then the equatlonsC 48 ) will 

be considerably simplified , for C|? hecoBies equal to zero , and 
S F • Then 

'S 

( 50 ) 
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One 0 ® easily see that the first equation is completely identioal 
: .with Booger* s law, and the pariimeter £ is nothing ©Ise hut the Indioo-tor 
of weakening of diffused radiation in sea water - 

( 51 ) 

In oonolusion we note that equations (48) and (50 ) are correct only 
for riionochromatio light. In precision calculations of the spread of 
non-monoohromatio radiation the "magnitude" ( value ) of indicators 
t and q = £ must he replaced hy their me 8 .n"m 0 .snltudes" ( values ) . 
which are calculated, like in ( 41 ) . 


3 . B asic problems of raethods of hydrooptloal 

measurements. 


In hydrooptlcal research of any sea or ocean region the follovring 

problems are considered as basic ;l/ obtaining sjjectral charaoterl sties 

of transparence of water in different depthij 2/ oaloulatlng the 

light regimen of the sea, that is calculatlncs the field of radiant Ion 

created by natural lighting In any point of a stratum of water, 
of 

For the solution /the first of these problems the knowledge of indicators 

o M X / 

of weakening of the light in different parts of the spectrum Is required/; 

1 ■ , 

These indicators are determined by organic and inorganic calcium contain© :b 

colo red/ disso lved / 

in the water and in theTorganlo raatter ai:l:adfeM7in the vjater. 

The calculation of the lighting regimen of the sea 

is reduced to the solution of th© equation of transference of radiation, 

W© conclude from the paragraph above and from the consldera-tion of 

me.ntl oned / 

Interrelations between di erent hydrooptlcal cliaraoteristlo s/bilow, 
that fc5r the solution of thla equation it is neoesaary to know 
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the follovrl3ag, j th®" tud,©’* of the Indloators of ahsorptlon^dlf- 

fufclori anc^ weakeni.'ng of light in watiei’, the indloatrese of diffusion, 

tns inoJ.oa.tor of •vertioal veakening and the coe.tf toient of diffused 

r©f2,©otion. of the sea, A nuHiber orf practioal prsfoleitis oorrelated with 

the sighting of underwater ohjects and their siaskiJiit ^ o ono 0 aleffl, 0 nt ) 

neoessltater?, besides, the k.nowl edge of th© oo@.rfiol©nt of brightness 

of the sea. It is neceBsary to have complete data of spectral, char- 

raoteristioB of elements of weakening radiation in the sea which 

This 

will be mentioned hslow./tt: is neode .d for a. complete calculation of 

^ o 

the light re.glmen of the sea as woll as for .fln.d.ln,g answers fen n«a,ny 
questions arising fx-’om the development of techniques of study of the 
sea and t,he raociorn set up of hydrofolologlcal research/ 

For deter»ilni.ng the hydrooptical olmracterlstloa direct as 
well as laboratory methods can be used. Measurements can b© mad© by 
apparatus dipped Into the sea, or by the study of samples of Tsea water 

with apparatus in the ship’s laboi-’atory , Ooko ox" uh® oharao t eristics 

as/ 

mentioned above, such k/ 1,©. t.he indlc.ator of vertical weakenin,v> and 

the ooefxlolsntB of brightness a,nd dl.ffused j’efl©otio,ns In the sea 

may be determined by direct measurements only, Others, as 1.®, the l.n- 

dlcatrosa of diffusion may b© measured at present only in laboratory 

oonditiona. One of the me €>t important optical characteristics - the 

spectrum transparence of sea water which aeterralner. the oea water’s 

c 

Indicatorc of spetrum weakening can be measured both by direct and 
laboratory methods. The direct measurements th© value of which Is 
quit© obvious, possess at the same time an important defect - the fact 
that the depth of immersion of modem optical apparatxis connected by 
cable with the ship, la very limited and does not go beyond 150 200 mete^ 
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and only s?sMom ( If very light and- Bolld oarrying oore aampllng 

oatolea an© naed } neaoh.es the depth of 400 « 500 meters* 

Mea6ure/R6.nt.3 of samples ■ of sea vmter obtained by bathometers oan be 

ma,de at very great depths. For inatano©,reBearoh o;i th© expeditionary 

ship “yityas” was dealing with the study of optical charaoterlstioa 

at depths reaching 9400 meters. It is earaler to make meaaureaontE^ of the, 

different ofogl on s of the apeotnm In a laboratory, and the quality 

of the measurement a is not fcnfluenoed 'by conditions of ivoather. But a 

g,r©at: do'feot of laboratory research is the Iraposslbillty of detailed 

probing of th© vertical distribution of optical oharaoterl sties? , whereas 

in direct measuromonts th^V*tnagnitud©''( value ) of the a© oha-raoterlatico 
very/ 

can be deterTalnecl/often, i’he latter fa,ct it.? very Iraportant in th© 

study of strata of water oontainlng an inoreaBed amount of pbyto - 

of the/ 

and 300 plankton j in the determinins of th© looalityTSi^hita of th© 
layer of discontinuity of densilty, etc. There for© > both methods have 
definite good and bad points ^ and both of these groups do not exclude, 
but ,to the contrary, complement each othoj:-- and in the procssB of r€>s@aroh 
ma,y foe lAsed Jointly. 

1/ .Direct measurements of -optiaal oiiaraoteriatig s 
of sea water* 

a/ Measurement 3 of underwater lipi:htl.nK , 

The laeasurements of undorimtar lighting according to ©q,u.atloas 
(24 ),( 25 ) and (26) permit ua to find the .foXlcr^in;,!, liydrooptlGal 
charaeterlstios; the Indicator of vertical weakenlrig , the coef- 
flaient of underwater lightins 'and the ooeffioient of di.ffus#d reflection 
Gf the s®a ,’, Th© oitalning of this ‘‘magnltud©” besides? th© measuroffiont 
of the llghtins from abov© of horlzonta,! surfaces diapoi#d la the sea, 
at different depths, f requires also the- moasuriiis of llshtlns bf thss© 
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surfaoea from below -a lighting created by dlffuBod light spreading 
in the sea from deeper sti’ata to the surf ao©. In coriucotloii with 
the fact, that the ligiilMns of sea ourfaae may b© subjected to 
rdiarp yreat ohangeo which certainly are reflected in the 
olmngoa of underwater llghtins , all raeaeurements of this "mappaltude" 
(amount?) must be neoesaarily made in conjunction with measurements 

of surface lighting* 


he use tn© electric photometr 


57 for nieasurlng 


underwater llshtlng. This apparatus oonsl at s of b, underwater part ( 

(nature 2 ) and/rist^©t»ins apparatus on board ship oomieoted oy 

a oable.ihe underwater part represents a hermetically oloaoa boay . 

( I ), in which five photoelement 8 are ©nolo sod ( 2 ) . Four ox them , 

are placed having their surface oonsltlv© to light turned upward, 

to the 3 ©a surfaoeyth© fifth has its s’ur face faensltlvo: to light turned 

towards the bottom of the sea. Cut of these four photoeleiaents 

three are covered with light philters , so as to allow the possibility 

of raeaaurlng not only by white llsht, .but by the light ot the three 

nerta of the sneotrum that c.r) be seen .All the photoelement o are placed 
■ ' ’’milk 

behind protective bulkheads of/opaque glass ! 3 ). fh© ua© of |hls 
glass has a double pirpos© In tiie first place , tvithout them .beoauso 
of the phenomenon of complete inner reflection on the lower : 


of the protective bulkheads, the photoolements would bo r-eaohed/by 
ray a whose angles with, bh© vertical would bs smaller timn 48, o , 
that is to say, thoB© concentrated in a perpendicular light cone 
th® angle of wh3.ch at the top would b© == 9T” . The use ofinilk" 
glass ellmlnateB this affect and the photoelement s taKo in the. radiation 
of the entire half-sphere. In the second place, the placlns of the 
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um©r glass the un3 fo'-fnit 

««p •. oi tm ooura# 

• oi .i.ufttiu In th#i- par^sijig ^ 

of til© di St ■pl.ixiti of th«j. s* 

' ' ^bbl«fc> Oi ®n©i^ In the flowing shaft of 

light, Wltho^at milk gl&sa the mvn - 

. ^ .■ ra.ya failing unoer gneaten angle to the 

T©ntlcsvl would be 'owAPin-'' «> i a 

^ the philter and,ther®-^ 

fOr@j would. t‘'i'4?:5V.,->Y p.tt .Ylr-,>i*s -t. , 

■■ ' ~ Wa that .fall aiore Tertlcall-v 


.rio.o .^^Ihgupelecfcric .ohotoMetey* -Pn 


i-lgnting 

. underwa t ©r/S 


in tho aopamtua are uaea aelorium photoeleaente „lt,h a *«« aeallng 
layer, «lth the phetosersltivlty ( aene5.t,..lty to light ) area of 20 oen- 

l»etero.The .Intgral .teneltivity of each o.f the Pfcotoelomente Me about 

300 mka/lujrien. 

port Of t.be ap,»rotue Kt is « potehtlometer 
- 09 Of Ruealau production - it tas slven a aood account or .Ucelf 


xii oj-ier-atione In the bbq., 


i’no apparatus is lowered into the sea hy oablea of 


strand 


V r6.vi,5 Which have, bealdee current-era-^ 

( O0nter.B.aMr.«lJ )_ The apparatuo,? ie alwayr low«*, fror. the chip' a 
board llshtod by the Bun.Ihe depth limit of lBte.rel„n is Bo meters. 


In ortsr to rnafe, poccible measurements in ,.,ide spaces o.f 

HBhaea pBnea from tone of thouean.db of lux in the Buperflcial 

Burfaoea of the aea up to slightly Ughted planes in dejtha of 180 - ISO 
metere . t,he potentio-meter is equipped with r. ay at « of shunto 
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dlirldlng the rang® ( hand' ) of fl’V’©, parts. . 

The measurofflents of underwater lighting o/re oonduo ted with 
a cleviation of not more .than 10^ of the area under measuremeiit , 
g Horn© produced ( 4 )\glass ;;philtore -for light ; are used In 
this device. S - 'blu© 00 - 4 ( effective length of wav© "7..;. > 4D0 bi , ) 
green 50-1 (/f =t^20mj.) and red ( > g, . ~ 604 ^ 


The ©leotric i^ower for the apparahua la supplied hy tno7dlreGt* current 


-of no or220 volt. 


7 or simultaneoiic measurement a of lighting of fetexsj , sea .surface 
an ohjeotiv© luxometer 0 - 16 , Russian transcription Ih » I6 ) was 
used, mad© by ” Vibrator^’ ,a Leningrad Paotory, Boomiso of the fact that 
this device, is fjraded for comparatively small lighting phenomena, . 
the use of weakening neuter philters ( 110-6, H0-7sH0-8-,H0_9s and HG-IO ) 
becomes necessary .These plillters guarantee the posniblllty of .makins^ 
mea sur ement B under any natural lighting up to . the maximum,, magnltud© g. 
of - { 130000 lux ) .As the glass philters have a ir!irrorl'n,g...curface, in , . 
measurements they are plac ed -between: the receiver of , the ; objective 
luxometer ( sometimes a selenium photoelement is used. ) and the milk 
glass, - for meaaurlns the lighting of sea surface- In different parts 
of the apectrum the ofolective luxometer la eguliJ'pea w5.th a set of 
light Philters of t:he sarnie make as the photoelectric , p-hotomoter. 

During measurementa the light phi It era .are always placed between the 
■Dhotoelemant and th© milk glass. 


Picture 3. Diagram of a rneasurer of araall listings 
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( 84 ),(25) and ( 26 ) .from data obtained bj measurements 

one oan calculate mm and obtain the Indicators of vertical weakemng 
for different lajera of the sea and the ooefflaients of underwater 
llf^htlng and diffused reflection of the e©a. 


the voltometer of the lamp< 


llirht 


licture 4. Electric diagram of the measurer of small lighting. 

In order to make it possible to measure ver^ small lightingiS at great 
depths the Oceanographic Institute of the Academy of Sciences :had 
conceived and constructed an objective eubmersible photometer in which 
the receiver of the flow of light In a photoelecti'onic multiplier 
of the type Cp:>^- I? orCp}^-#. device Is calculated to woric 

up to dspths/IoO-500 meters. Its principle is repi'ceented in the 
diagram: of Aiotur® 3. The flow of radiation under measurement Is 
received the katod of p 7 ioto»miltiplier (I ), oonoistlng of a layer of 
anttmonlal cOBium covorins the inner surface of the retort of the 
multiplier, fho unit oi xothei 

mulUpler consists of the kenotron (2), tho trancformrt^r (3) and th© 
oondenBer (4). An alternate electric current of 1000 volt forv;,;0-X? 
and of 1200 volt forCpf'f~I9 is- then direct od on the multiple r. 
the signal of tixe photomultlp3.ier proportionate to the intensify of 
falling mdlation la tranamittod by cable to the meacuririg -* 

a bulb voltoiueter. the picture. 4 shows the erect. ric d-bcvruau. of .uio 

. dOViO©. 
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V Measurements of the indioat or of weakening ( tranaparonoy I 

of sea water * 

'fhe measurement a are made by a photoeleotrioal photometer - tra.nspar- 
renoy meter I 'sA “*57 • fhe device j the optical .diagram, of which is 
shown on Picture 5 # presents a differential"* zero photometer destined, to 
measure the indicator of weakening of light in the sea by white 
light as well as in the five parts of the spectrum that oanbe seen. 


Picture 5. The optical diagram of a photoeleotrioal photo - 
transparency meter 

/ - light bulb* 2 - supporting photoelement, 3 - measuring phot oelernen^is 
4 & 12 - condensers, 5 • light philters, 6,I4 & 15 ^ diafragms, 

7,8 & 9 - systems of lenses, 10 - protective glass, II - heat Isolating 
plate, 13 - mirror. 

The device consists of an underwater part and of a registering 


unit placed on board ship. 

In the immersible part of the device is placed a source of 
artificial light, scxtoKite an incandescent bulb 0 ^ - 61 is unaed for 
that. After passing through a rotating disc -modulator and the layer 
of sea water under observation the shaft of light falls on the photo- 
element. The other part of the shaft is directed upon the supporting 
photoelement, the signal of which is equalized by means of an electric 


weakener with the signal of the photo elernnfflghted by light passing 

I 

through sea water. The receivers 2 & 3 are are ant Imonlal-ce slum 
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r 1, ■■,-.-5 - ...I 

■ " T? “ 

... rcr:::.:; " 

» - © trails foraied by pbotoel©m©iits ij^to ar ' 

■tioimte to the fallliig shafts ( fiowa ) of light 

from th® measuring alteraato roltago 

oha.s..(,« P^^otoelement^ m tbo 

to a boost 

1 t 0^“^''^^^ ■ -oto.oo„o.or 

.. Jorrt r:':rr r — 

^000 to tb intensity Of the signal ( unbalano® , ) 

e .synohronlzlng deteotor.Besiaes, upon the -ianie 
deteoton goes the sustalnloe ,* , synohronlzlng 

.he auutalnlnb Inteslty (tension?). Upon the ementrenoe 

the synohnonlzlng deteotor a aineot our^ot Is oLt l Z 

^ot v,hlch depends on the symbol of the "unbalanoo" j„ thi mlxI/lTth 

".asnltude" Is proportionate to tte tstplltude of the ^ 

The signal of the direct current from the aynchronlslna detector 
to the booster of the registering part . 

Ite device la able to make measurement s of the Indicator of 

weakening of li^ht t u. or 

in the sea at depths from 0 to 150 * 

X . x^u ..!@'&era .tn waters 

or different degrees of muddinesq 

0 , 05 ' • - from very clear waters of open 

ocean ranges ( r „ ^ * ox open 

to coastal turbid waters s o oo 

ih© registeratlon of the indicator or w^vab. 

deviation of weakening Is made with a relative 

-loviation of no more than Xf^, 

A potentiometer "-.f - -.qq „ ■ 

with B feu, U * ® heglatratlon device 

With a few changes in 3 to 

real ' 3 t rat 3 to perform th® 

^uLT " iMioators Of weakenl,^ 1„ ^ 

water «^««<ain®8s with about the same precision. ^ ^ 
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For measurement of transparenoles of water In great depths the 
la ©quipped with a remoTabl© container loo at @d between the lighting 
appllano© and the photoelement . In thls.oase the apparatus la on 
board ship ,and the container is filled with water from bathometers, 
fh© oapaolty of the container lo of 500 uubic centimeters and It 
permits the perfornanoe of mass measurements with standard hydrolosioal 
series . . 

The undemmter and the registering parts of the de^loe mM are 

connected by a cable of trademark ' 6;< 1,5. 

fhe electric feeding of the apisaratus Is mad© by the ship netwosis 

of current of 220 volt, In order to allow uninterrupted registering of 

water transparencies in the upper layers of the surface of the aea 

while the ship la In motion the Institute of boeanography has built 

measurer 

a transparency-mater ivhloh Is towed by the ship .(Picture 6 ) 


Picture 6 . The towed transparency meter, (or measurer.) 

I’hls device oonalsta of an objective photometer in h'^hiah the my 

of light coming from bulb (I), after passing through a layer of water 

I meter wld© (thick) la received by photorealsting - I t^l'b 

and the photo- resistor are covered by protective glass covers (g) . 

the 

The underwater part of th© device la connected wlth/reglsterlng device 

ors core sajnpllng ^ 

by/carotag© cable (4-), trademark ; , -03 » which has, be aide sour rent 

co pper / ' . 

conduotlns/cori^e , oonduetlng steel core. For this purpose the 

potentlo-meter . ;-09 may also be used# The cuts (5) In th© diagram 

of the body of the device are constructed In such a ■way as to facilitate 

th© free access of water Into the device and at th©; same time, not to let 1 
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natural light on the photoeleraent while workine; with apparatus in 
d 

dayll^t, 

. 0 / Measurements of the ooeffloient of brlr^htneas 

of the sea. 

The measurements are made vd.th the hydrophotometer T -I9. 

Its opt ioal diagram is ahoi,'m In Pio» 7* The apparatus la a visual 

photometer based on the equalizing of brlghtnesaes of two fields, 

oomlng 

one of which la made by light shinlHg out of the sea, and the other 

- created by the natural light of the sky and the sun falling upon 

a horisontal plate of dulled milk glass, The device is equipped with 

a pipe the bottom end of which is immersed into the sea. The light 

coming out of the density of the sea goes through the lenses of the 

reversing system and enters a photometric prism that serves to 

equalize the brightnesses of both fields. The equalization is achieved 

by moving the milk glass with the help of a system of levers. The 

readings are made through an ocular (eye piece) on a sector scale 

make 

lighted by an "illuminator" { opening) .In order to/measurements in dif- 
ferent parts of the spectrum the device is equipped with a revolving 
dlafragm with replaceable philters, In that way it is possible to make 
measurements not only in a white light, but also In the followii^ 
perceptible parts of the speotrums blueC^' = 45^ , 1 ), blue-green 
( /I ^ = 49 ^ ra^), green {Ji, 528 ), green-yellow =556 m 

orange ( /'^ = 587 ) and red ( =600 m^). The readings on the scale 

of the apparatus are translated into coefficients of brightness of the 
sea with the application of calibration data of the device. 
ficture 7. f he optical diagram of the hydrophoto mete r tiyT - IS 
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Desoriptioas 1/ a dullM.mtlk 
glass plate, 2/ ,a milk- glass, 

3 &5/« leases; 4/ photometalaal 
prism; 6/ - ooulari T/ - dmageable 
(remomble) light philters; 

8/ divided seal# ; 9/ dlreotlm prl sibi 
, 10/ "> transfornilas system's leas; 

II/ * diaphragm I 12/ - illuminator; 

, 13/ ~ lever system; 14/ « flaag©. 


Pioture 6 i 
A devioe. tor meas- 
uring the ladle stress 
of brlsh&aess of- the 
.sea, 


The relative error la deteroiaiag the ooeffloieat of brightness 

of the sea is 5 to 15^/ depeadlag on the value of the amount measured, 
For roeasuriag the ooefficients of brightness of radiation oomiag 
from the layer of the sen not only vertioally.but under different 
angles la regard to the vertleal, and In different azimuths in 

iB equipped wlth n speoial . devioe , ( ■ 
IHotii^ 8^7t of the; pipe in the apparatus-; ■Tlie-^dOvldo 

aoaelats of a; flat mirror (I ). placed under the^ illuminator 

(opealns) of the pip© of the apparatus and of a 
its turning and pumping. To make measurements .in: different agiimitha 
the, mirror Is -turned by. a wheel (2 } , /whldh moves this, mirror "by : 
means of a -feed shaft (3) ,' The? Awheel Is- equlppect with a dial that 
shows th© a^iimith^ l.n whlah the mesureraenta are made, Tlie necesaarv ' . 
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The neoQssas^ Itioline of th© mirror Is aohie-^d hj m©ahs of a 
lmiad.1® (4). Th# losator (5) fixes th© mirror In tht^e positloha aXlowliiS 
to measure the ooefflclent of hrishtnoss of mdlation ooBiins from 
deep layers of th# sea to th# surfaoe imdor angles towards th© vertloal 
of 30,a),and90^. 

' The moasurements ar© performed when th© sliip Is on anohor or 
drifting from board ship lighted by the sun^The ©apparatus Is fastened 
to board ship with ape-olal supporting; plates* In oas© of a very high 
board ship t-rhen the maximum length of the apparatus ( 3,5 meter ) is 
inaufflolent ,, the ap|3ara.tus is fa.3ten©d to a special platfom overboard 
ship as it ’,vaa don© on S , '5 *” Vlty az** . Such a system of fastenln?, is 
represented on Picture 9 * 


F ioture 9. The fastening of the hydro- 
photometer g’ftf - 19 on a 
high board oliip. 

2/ laboratHrv measurements of optical oharaot eristics of sea water . 

The msa-surements are performed X’^lth the help of the spec trohydro- 

nephelometer - transparency meter •--t ■ ■ ' -85* The devices i^pre sent ©d on 

.Picture 10 * allows to determine In a whit© light a,nd on six 

Genoral aspect of * 

spec t roly dronephelometsrl different se,pi©nts of the speotniia th© coeffloionta 
transparoxKjy meter ‘ 

-25, * of penetration of sea water and ix its indicators 

' for 

* of brightness mnS different angles of diffusion, 

* AGoordlng to/ 

/l^hese data ' 'arc determined the baalo optical 

1/ After the print in's ' of tiii 's' art'ie 1© another improved apeotrohyclronephelo- 
meter was devised and built.-/ - . ',-57 . abased o|i the existing ,,i 25* 
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olmraot eristic 3 of the water th© IndioatorB, of . diffusion and we^cenlng 
aa well as the Indio at re a s' of diffusion* These 'oharaet^rt ^ . 

turn, allow to det emdn© the value (amount?) of the Indicator of 
absorption and to evaluate the amount of absorption and diffusion in 
of general weakness of a directed flow (shaft) In sea water. The meas- 
urements can be performed in polarized as well as in unpolarlzed light. 

The device is a visual photometer in which the brishtneaa of 
light passed through or diffused by water is compared with the 
brightness of a plate of milk glass measured before .The optloal diagram 
of the device is reproduced on Picture II . 

The container of the device is filled with water pumped by 
a pump, or taken by bat hornet era. The lighting of the dfevice is ©ffeotuated 
by an electric bulb, a condenser, diaphragms and a lens, The lighting 
apparatus is fastened to the limb of the wheel { turnstile?) which 
turns on its axis and is / covering the container. 


Ficture II (see papie 26 of the original) Description? 

1/ container of the device. 2 lens of the lighting apparatus, 

3/ - diaphragms, 4 - oondenaerj 5 & 15 -©leo trio bulbs j 6- directing 
axis of the container? 7 / r lens of the photometer* 8/ photometrlo 
pxdsm; 9 -* ocular; 10/ • light philters; II - movable "pupils” of exit; 
12,13 & 14/ - milk glass of the photometer; 16/ - the roller for rea- 
dings* 17/ *• an extra weakener; 18/ - replaceable diaphragms, 19 • 
graded calibration plat©; 20/ graded neutral philters; 21/ « fillers, 
22/ milk giass of the. lighter; 23/ fitted - analyzer; 24/ - fltt 0 d - 
polarlzer; 25 / - apherlo rai|n?or; 26/ - acouraulatorsi 27/ • raostat; 

28/ - amperometer; 29/ -* volt ometer; 30/ - switch. 


In order to measure the indloator of weakening the lighting dev- 
ice is ■ placed In the ext remb backward position , and Its light, passing 

through the layer of vmter In the: appartus, is reflected from th@: 

spheriaal mirror, then it reaches the lens of the i^hot ometer In the 
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fooal plane (surface) of which 1 a placed a device to create flaldc of 


compart con. Ihe meacurementB ofibhe brightness of light Mffused 

at different angles?^ made by turning the lighting device to a 


certain angle. In this case the lens of the photometer Is lighted 
ly a light .diffused by a layer of water lying In the shaft of parallel 

rays coming from tlae lighting device. 

The comparing part of the photometer consists of a turning 


. a R-nd milk glass, an unmovatole 

lighting device which includes a bulb and miiii g 

a/ . 

milk glass and/ phot omet ric prism. 


The degrees of brlshtne^'' of diffused light and of llgh 
passing through the water are compared with the brightness of the 
unmovable milk 8* glass. Tims, one of the fields (planes?) of 
comparison IS lighted by light passlns through water, and the other - 
by light in the ^ comparing part of the photometer. On the 
equalisation of both these fields the measurements are based. 

The measuring devise Is mounted onthe body of the 
Photometer fashioned In the form of a oup which represents the con- 
tainer of the device. On the same body the lens of the photometer. the 
ocular and the light philters are fastenend. when measurements are 
made the lighting device of the photometer Is moved by a screw 
propeller put Into motion by a roller. By turning the roller In 

different directions an equalisation of the brightness of photo- 

i-eadlnp.q are made from tii© traclJigs 
metrical fields is achieved, and the leadinb- are 


on the graded roller. 


roller. of* t.bouBan<^s and even._llLiai3i3: li^» 

j _ i. -t _ _ J3 A >> 'b's £ 


-s-o** I 

. + - tbP ^’usnenslon (f ) matter and the dlfferenos 

depending on the content, ox the .uapension 

in angles of diffusion . In order to be able to measure brl.gl neas 

in auoh wide variations different removable diaphragms are placed 
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in the' rfleasuring part 'of the photaneter* and in the o ompar|^^part - 

an extra llghtins d©*rlae» The ©xistenoe of removable 

reqnlrea the.:plaoeHient of tw "puplls'U ? ' )- in the exits « a round on© 

and a segmentary one* 

To ooncluot Hieasurments in polarised light a "oap” - polariaor 
is 'olaoed in front of tlie lens, of th© lighting d^fioo* and in front of 
the ©xtt ’’pupil” a “cap" - analyser Is placed , 

The twlb of the lighting, device Is plugged together In suoceoaion 
to the bulb of the photometer* This creates the identical environraent 

vOX 

for their action independent of possible fluctuations In ..tension of 

the source of feeding. The ./ tension and ^mwr of the current Qolns ^o 

the bulbs in the apparatus are controlled by a voltometer and an 

Miperometer.fh© feeding of the apparatus 1® done by direct current 
voltage 

wlth;tenslon of 16 volts. 

P*or conducting mes^surements In different parts of uhe 
spectrum the apparatus is ©quipped with a series of light philters 
composed of 6 models! - blue ( ‘ = 47b m ) i green ~ ^ ® 

yellow -green b44 m ); orange .( 1 68 )t and two red - • 

( = 604 m. ) j ahid { .. == 648 m, ) . 

The water-intaklng part of the device consists of a pump and 
hoses to lift- the \-fater and to pour it off. The centrifugal pump 
is activated by an electro-motor - 80 ^dilch works with alternate 
or direct current of IIO and 220 voltag©. The pimp can lift the water 

3 .. 4 meters above the water line of tn© sliip. 

The general volume of .water In the apparatus Is 3 l(?).ms fact 
makes the study of optical characteristic e of deep Is^ers of water 
lather difficult, when pumpins -of water ta impoBsibl© du® to lasufficlont 
isHihte length of the o able, and samples are taken by bathoxaoters. 
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Readinss taken from the rolleir of the deTioe by means of graded 

graphs are translated Into coefflcienta of filtration and Indicators 

of brightness of water, fhen, using equations (7)» (16), (19) and (20), 

the indicators of weakenlngand diffusion of light in water are calculated 

and the Indio at res a of dlffualon la const rue ted (found?), 
deviation 

The error in determining the indicator of vrealcening fluctuates 

between 3 « 3^ for muddy waters to 12 - 13^ pure waters of 

deviation 

open ocean regions. The relative error in determining the indicator of 
diffusion/ averages about 

4. Some interrelations between hvdrooptloal oharacterlstloi . 
According to Ambartawmlan* s equation (43) 

- I + k cos 0 

the intensity of difaised radiation changes with depth according to 
the exponential law , and the indicator of weakening in this case 
differs from the indicator of directed radiation Then, marking as 

before, the Indicator of weakening of diffused flow oy c , we haves 

' ,a = ki. . . , , ( 52 ' 

We have mentioned above that parameter ^ may be deducted from the 
ui/ 

equation (4i) if the Indio at re ss of diffusion and the correlation bet- 

,is 

ween diffusion and general weakening xke known, Taking into conBideratlon 
that this parameter plays an Important part in many praot leal oaloul- 
ationa, let's study the possibility of a simple and quick definition 
of this "magnitude” (unit) by using other optical cMraot eristic a. 

Let's substitute In the equation ( 24 ), which def- 

lnltl^( or s determines ) the indicator of vertical weakening the 

values S,.and 3^. , obtained for depths a ^ and from the first equation 
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of the, system ( 48 ) , Heplaolug the indloator g, by an equal to It 
Indicator 0 ( 51 ), and maifeins, . . , . , 

jQ and 10'*" V ' 

wo flndi . ( r,j j 


It follows from this fomula that the Indlaator of vertiosl viealconing 
ia not a oonatant ” magriltude" » but with the Inoreas© of depths - 
( and z ) and with the im reuse of the thiohnesa of the layer C s ) 
it approaohea its limitlns value g. , The Indio at or beoomes exactly 
equal to the Indicator of weakenins of diffused radiation £ under 
Qondltiona of lighting of the surface of the sea by diffused light only 
or In sufficiently great depths where direct solar radiation does not 
penetrate ( i » o) . fhen instead of (32 ), we hay©: 

( 34 ) 

In this way, according to data of simultaneously mad© measurements 
of sea water tranapareiicy ( indicator ) and underrate r lighting 
( indicator ■ ), it la easy to calculate the coefficient k , which shows 
how many times th© weakening of directed flow exceeds the weakening of 
diffused radiations 

In ^133® the equation ( 54 ) one may clearly see th© dlffereno© 
between the indicat ora of general weakening and the vertical weakening 
fhe results of numerous measuroBients shoav t!mt for open regions in 
the ocean the mean '*Eiagnltude’* of coefficient k consists of 0,20 • , 03,25 
Phycioally the dlffereno© between these '*masrlltudea'^ is quite under- 
stahdable, b@caU 3 €> indicator ,. represents the sum of Indicators of absor- 
ptlon, and diffusion 3 , and indicator , Is composed of the Indlaator of 
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absoirptlon and of a part of the indioator of diffusion only, beoaus©, 

owing to tJie lengthening of the IMicatress of diffusion forward 

fjilllng 

In the direction of raja * the light diffused In the sea is not 

lost for the llghti^^^ of lower layers* 

I^et»s return to th© equation ( 46 ) of Haml»r^t 20 ff , After a series 
of simple Biodlficatlons it appears thus? 

( 35 ) 

Til© resulting equation sho^vs that the diffused reflection of the sea 
depends only of uiie correlation between the dlf;fu si on baoktfat^s ami 
absolution and does not matorially change with depth* This Inportant 
deduction is wholly corroborated by nuraerous exp6)rlm©ntal data. 

Lot's note- that the radical which stands in the right part of 

Hamburtz eff* a/ 

Icim/oquation ( 46 ) according to equation ( 51 ) represents the indicator 
of weakening of diffused rfidiatlon c * Than, Instead of ( 46 ) w© have t 


( 56 ) 

Solving til© equation in reference to oh and aubstitutlng Its mlu© 
in ( 56 ), we ha.v© t 


( 57 ) 

From here, asavunlng that In conformity with ( 55) c := , w© find 

an equation that determines ( or defines ) the indicator of ab so nit ion 
:: f diiffuaed radiation a by means of the Indicator of irortical weakening 
d, and of th© coefficient of diffused reflection of th© sea i. 


( 58 ) 

The latter equation is interesting beoauBo the direct experimental 
definition of the indicator of absorption represents great dlffloultles. 
Talclns Into consideration timt dlf fused reflection of the aea in 
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•In op@n spaoas is mry small ( genenallj Is not own 0^02 - D»03 ), it 
follows from ( 58) that th© weakonlng :of th® diffused flow in the s@a oan b© 

doflned ( detenulBed) almost ooinpletoly by th© real absorption. In tMa 
proooss the diffusion baokvrards undoubtedly plays a definite part. 

As stated, above (51) 

( 59 ) 

it results, with a deviation not over 0,01 ,■ as ma^itud© Ic rBiy 
small, that 

■ ~ a . 

yains oorrelBtlons ( 30 ) and ( 58 ) It Is easy to find the Indloator 
of diffused mdiatlon b : 

( 60 ) 

and its components ( 51 ) - Indloatora of diffusion forward . and 
bactomrda .Bolving the transposed Hamburtaeff's equ/rt.ion ( 56 ) 

In relation to : and substltutlns the value ^ from { 58 ) we have; 



( 61 ) . 
ed 

The indicator of dlffusfcgaR radiation forward is very near ?.ero. 

In fact, as = a -j- b (50).and in its turn b = / 4 - ( 31 ), then 

< = a + ; + f. . We saw before that = a + . . In this way, In the' 

first approximation, as it follows from eqiia,tlon (60), the weakening of 
dlffuslak/ ; ■ . ^ ^ 

of the/fTow spreading In the sea Is determined only by diffusion baokwards 

and the real absorption. 


The eqiAatlona obtained thus allo^v to oaleulat© the amount of 
a whole aeries of optical charaeterlatica by the uce of easily deter- 
mined from m©a8ur0nient8 d'ma,sritud©8’* of Indloators bf' vertioal weakonins 
and the ooefflolent of dif.fuBed reflection of the aea - .Using data 
of simultaneous mnaairements of x^eakening of the flow of natural 
light and elements of weaken5.ns of di roc t©d, flow ( of transparency 
of aea water and its Indloatresaes of diffusion ) It Is posalbl© to 
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to obtain all sc/ "laagnltudaa*' neoessai^ for oaloulating cMraoterlntics 
of the lighting i^agimen of; the’ a@a,/ file'; same oalonlat:|ona: ma^^ used ■ 
.kS^ sudoasHfully for dotormlnlng th© aharadteristloB of fiotfn of 
mdiation going Into the sea from the tinsscfetffin at feMa r«y a. of ' the 
projeotor and vloe versa. Such canputations ar© Intereatliis wheai applied 
to the solution of problem a, connected T^lth llghtlns during eaergehcy- 
salvage worfe, during solution of problems ooniieoted ulth the defining 
of visibility of undervmter objeots, rsssaKJcwnrk seQurity of writ of 
underwater television setsj determinine; the optimum oondltlons for 
alrphotoisraphy over the sea, etc... 
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M. Ji. Jioa.isfumi-ot! 

rMAi’OOIlTIPfECKHE XAPAKTEPHCTHiiH 
H METGAMKA HX OlIPEAEJIEHilH 

ra>:i,poonTH’icc}:KMH xapaKTopacTHKaMH noHHMaiOTCJi ^h3hko- 
:?:,f aa’iiecKHC h 6noJiorHvecK«o xupaKTepncTHKH boa OKeaHOB, Mopefi, O3op h 
AF irHX BOAIJB 1 X Gacceiiiioit, onpcAe:imoin,ae ycJiOBHn pacnpocTpaHeRHH b imx 

t'-BV’Ta. npH 9TOM noA noBHTHOM «CBC'i» iioApa3yM(;i)aeTCH a^teKTpoMariurTnoe 
aaayBGHHC, cocpeflOTORCHHoe Jt xaK nasHnaeMOM oniBnecKOM yvacTue cueKTpa, 
T. e. B J.’ij’BeHMOs 3ai{.xio<if!HHoe b HUTcpsajis ajihh bojih ot a = 0,01 AO X -- 
V, = 3,4<i n. OnTiinccKHH y^iactoK cneKapa, cnepoBareBtHo, anaqa’iejiBHo mape 

oFfi I' nAaMofi qacTH, j-ieBxaipcM e iipepcjiax ot X — 0,4 ao X — 0,8 p. TaKMM 
, o-f'paaoM, ruApoouTH'iocKMO xapaKTopHCTOKH oiipcAeJiHH)!' ycJiOBBH paciipo- 

’•* ipaHenofi n noAe KaK buabmhx Jij'Meii, 'ran h HecHAHMoro aeflOReBCCKHM rjia- 

30M iiajiy'ieiiHK, npHiiaAJiewainero k yfli.Tpa4)HO.TieTOBOK h HB4)pa]cpacHOH 
varraM cneictpa. HooOxoahmoctI:.' HCCJieAOBaiiHH ycJiOBiiB paciipocrpaiieiiMfl 
af5>'x ayMcil oOiiHchhctch tcm, vto npH penioHiiM pasJioBHoro poAa aaAaa 
iipii xoAtncfl HCTpeBaTLCB c ncaAeicTuneM nojiH HaJiyvcBFH oe toabko Ha hgjio- 
BGMecKHU rnaa, ho n Ha pasHocOpasuHo pacTHTCJiHUHe ii »nno'rHide opramia- 
MW, ^OTonaactHiiKH, iliOTOBaeMCHTH, iinpanoMeTpu h aP- KpoMe loro, KaK 
HBBOC'TfK', HH^paKpaCHOU ITSAyHCHBO HrpaOT BOCHMa CyBrCdBemiyiO pOAH 
B Teii;ioof)MCHO MOKAy OKCaHOM ,H aTMOC^ppoS. 

B i'HApo(J)OTOMeTpvjH AO ciix nop oTcyacTBycT c/poroe pasrpairaHeime no- 
tirmjft a hg BHpaOoraHO AOCxaTOHHO hotkoh h hchoh TepwmioAoniH. Oahh 
n re :k<' BforMHHiiH vacTO HaaBisaioTCH iio-paaHOMy h, iiaoOopoT, noA oahhmb 
H We repKiTTiaMH oHorAa nonBMaJOTCH paaoHC (|)H3B.HecKHe EeaH'mnu. 

y ri ‘ .V !K TCH KaK iiaracH OTeMecTEeHHoi, laK a HHocTpaiiHOH it, ocoOohho, 

/' H! ' ■KeA»'*FM» AHTepaTyphi. B peavABTaTe paanBic aBxopBT ne BCorAa tioHUMarox 
Apyroro, HoaxoMy vacTO BoanuKaior obihokh, a nnorAa h iipocxo aaOBynv 
At'u nH. 

BCOrO, HpiIBGAeM OTipeAF-ieHIIH OCIIOBHBIX rHApoonxH'iecKHX 

xapaKTopHCTHK c yKaaaHHCM hx paa.MepuocxH h oahhhp, b Koxopnx ohh aaMe- 

PHIOXCH. TsM, I'AO 'rOJIBKO 3X0 BOBMOJKHO, OHpOAOJieHBfl H oSoSHaHeHHH OCHO- 

4 uuHaH)TCH iia paapaOoTanHOM b rocyAapcxHomiOM onxHHecifOM HncxHxyxo 

BM VX Ii. BaBL’jiona rocyAapcTBfin([OMCTaflAapTo(«I'OCT7601-55. <I>iT3aHecKaH 

OHTHBa, OOoaiiaHeHHH OCUOBHIJX BO.XHHHH»), BBeAGHHOM B AO&CTBBC B 1956 T. 

Mohcho iiaAf aTBCH, nxo HOMemcHiiG xaKoro nopeHHH (nacKOJiBKO iiaBecTHO, 
A'.' nix nop ero is .■urrepaxype iie npHBOAB.aocB) nocJiyHOiT AOJiy yHH^jHKapHH 
H ( TanAapxHaaHiin b oOjiacxH rHApo^oxoMCxpiiH htcm cbmhm homohigt ycxpa- 
HHTB OXMeHOHHBie EHlTie HCOHpeAeJieHHOCTB nOMflXHH H XjeMOTKOCXB TCpMMHO- 
HOXHH. 

TeopexH'ionojo ochobbi ihaPoodthkh, KpaoyroJibHHM KaMHeM KOxopHX 
xj'aHexcH npooJieMa pacccHHfiH HaJiyaeuHH jj wyxHHx cpepax, paapaGoxaHH 
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BecfcMaTjiy6oKo. Tpy^u XBoaLcoHa, Mh, TepniyHa, FaM6ypi^eBa, lIIyjieftKHHa, 
OoKa, Mo30(j[)a h ocoSenao nocJiesHae paSoru AMSapj^yMaaa a Boarjiasaae- 

MOS HM niKOJIH OOBeTCKHX aCTpo4)03HKOB BGCbMa IIOJIHO paCKpUBBlOT OHeHb 
cfloJKHHe aaKOHOMepaocTH oaxHaecKax npojueccoB, npoxeKaromax b BOAax 
pasAa'tHHx 6accedB:oB. /^aaeKO ae xaa o6ctobt }i,eao c MexoAHKoa a xexHHKOfi 
raApo^oxoMexpaaecKHx aaMepeBaa a, Kaa caoACTBae axoro, c aaraaMu CBCfle- 
HHHMH p raApoonxaaecKHx xapaKxepacxHKax boahhx Macc oaeaiioB a paaaaa- 
HHx Mopea. OxcyrcxBae cxaaAapxaoa HSMep'axeabaoa anuapaxypu a aeflo- 
cxaioaaaH paapaPoxKa MexoAaKa aaSaiOfleHaa c aweroiniHMacH yaaKaabauMB a 
onfaixauMB oSpaaAaMB np 06 opoB npasoAHi k xoMy, hxo axa ua6jiiDAeHHfl aacto 
BBAyTCH rpy6o a npaMHxaHHo c aaMOxaUM oxciaBaaaoM xexaaKa asMepeaai 
ox COBpeMGHBHX B03MO>KHOCXeH. 

npa pasBepTHBaaaa paSbx b o6jiacxa raApoonTHKa b HaoxaTyxe oKeaao- 
Jioraa AH GCCP Sijjio yaxeno, axo nepBOoaepBAHofi aaflaaea b 3tom aanpas- 
aeaaa HB.xaaica coBepmeacxBOBaaae cymocxsyiomax a pa3pa6oTKa hobmx 
iiexpAOB 'raApo4>OTOMexpaHecKax accaoAOBaHaH. Ectbctbchho, hto nepBUM 
Biarq^ aa axoM nyxa aO'>i>«mo 6bijro Shtb poaAaaHe, cxaHAapTapa aaMcpaxeaii- 
Hoft anaapaxypu, pcaoBaaaoa aa Hcaoab,3pj^jfaiii cospeMeHaiux xexaaae- 
caax cpeACXB, b aacxaocxa, cpeACXB aaeaxpoHiipA a noayapoBQAHaKOBoi TeX- 
BBKa. . , , 

OcnoBHBaacb aa AaaaHX acnuxaHaa a BKcnayaxaiuBa oiihthhx oSpasAOB 
apaSopoB, CKoacxpyapoBaaHHx b xeaenae jiocaeAaax Aex b rocyAapciBea- 
HOM onxBMecKOM anciHTyxe bm. C. H. BaflajioBa (rOH), HaciaxyxoM oKeaao- 
aoraa AH GCCP (IIOAII) cobmgctbo c FOH a aP-i Saaa paapaSoTaai^ 
TexHanccKae ycjioBHs AJia apoeaxapoBaHaa a aaroxoBaoHaa KOMHAeaxa 
cxaHAaptaoBt raApoonxaaecKoa aaaapaxypu, cocxoan^ero h 3 aoxupex 
npaSopoB a pasMea^ea saKas aa ax asroxoBaeHae, Kpoue xoro, a^« 
oGecneHeuaa BOaMgatapcTH Bwaoaaeaaa aafiaiOAeHHfi aa xoAy cyAaa a 
Aaa, caeapaabpwx asMepeuaa oneab Maaux ocBemeaaocxefi aa Soabmox 
rayCaaax b HOAHo 6Maa paapaGoxaabi a aaroxoBaeaM oabixHHe o6pa3Abt 
Giao Aoyx raApoonxaaecKax npadopoB.. B axoa cxaxbe aocae nepaaaa raAPO' 
oaxaaccKax xapaKxepaciaK a HaaoHceaaa aoKoxopbix ochobhhx xeopexiiae- 
CK0X npeAUOCHaoK,Heo6xoAHMUx Aa^ o6ocBOBaHaH lox aaa bbmx MexoAOJ? 
aaMepeana, a Aaa accaeAOBaaaH aaBacaMOcxoa wteatAy paaAaaaHMa oaxa^e- 
ckbmb xapaRxepacxHKaMa, npaooAaxpa apaxKoe onacaaife aoBdfi raApooH- 
.xaaecKoa anaapaxypu a paccMaxpasaioxca ochobhh 0 Boapocu motoabkh 
coBpeMeakHx raApo^oxoMexpaHccKax aaMepeBaa. Msjiomeuae MexoAHBccKHx 
BoapocoB ocHOBUBaexcH itaK aa aaxepaxypHm AaaHux, xaa a b saaHUTcabBoft 
Mepa aa paapa^oxKax, Bhinoaaeaaux bo bpbmb aKcnaAakaouubix a aKcaapa- 
MeaxaabHux pa6ox aa a/c «BHXH3b» a aa HepaoMopcKoa aKcnopaMea- 
xaabHoa HaynHO-accacAOBaTCJibCKoa cxaaaaa Hacxaxyxa. 

CraTbH aaKaHaBBaGTca HccaeAOBaHaeM saBHcaMocxofi laeatAy pasjiaaaMMH 
rHApooiiT0H0CKaM0 xapaKTepaciaKaMB, paccMoxpeaae Koxopux npaoopexaex 
Bnoano ouppAGReanHii auxopec b CBH3a cxom, axo aenocpeACXBCHJioe aaMopeaBB 
paAa 3X0X xapaaxepacxaK Bectwa xpyAOCMiJO a xpeGyox iipaMeHeaaa cnenaaAb- 
HOH atinapaxypa. OcHosaBaacb aa xaaax saBHCHMocxax, iiojiyaeaiibix xeopo- 
xaaecKB naa aaaAeiiHHX aitcnepaMeaxaabHo, npa paGoxax b Mopo mo>kko 
orpaaaHaxbCH MaaBMaabaHM HacjroM aaMcpoaaa. Bnojiae aoHarno, mxo 3 ua- 
BBQ 3xax aaBBcaMocxea xaK>Ko conepnieHHO aeoSxoAaMO arr nojiyneHaH npa- 
BaJtbHMX apeAcxaBaoHaa o6 onxHaecKHx aponeccax, npoxoKaiou^ax b MOpe. 
BMaapaHecKBo cbh3h MOWAy rayflaaok BaARMocxa 6eaoro cxanAapxHoxo ahckb 
a HOKoropHMB ocnoHFTWMa oaxanecKaMn xapaKxepacxHKaMB SAect. ho aaxpa- 
-raBajOTCH, xaK Kan oyAyx paccMgxpenw a onouaaabHoii paGoxe, iiocbhihoitm.ih 
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rajIFOOnTHMECKITB XA PAKTEyHCTBKH H METOHHKA MX OnPEflEJIEHHH 5 

1. OCHOBHME rxiAPOOBTH’qECKHE XAPAKTEPHCTHKH. 
O^PE;^EJlEIIH^^ H 0B03HABEHI1B 

irpejKfle HeM npwcTyuHTfc k OJipeflejieiiBHM MjxpoonTHiiecKHx xapaKTepa- 
CTBK, oTMeiEM, ->170 B rBflpc^oiCMeapiiH 3navHTe.T!i,noypo6Hecnojji,30BaTbCH He 
CBOTOTcxHHaecKHMH, a aiieprcTHBecKKMH BCJiM'3HnaMH (C.ena, 1949) T e oue- 
pBpOBa-lB He HOHaTtlHMH «CBeTOBO0 DOTOK)), «HpKOCTl,»’ «OCB(HieHHOCXB» 
H.T, p., a noHHTHHMH «ayHHCTiiM noTOK», (oiieproTHHccKaH BPKOCTM <(9Hepre- 
THHccKafl ocneipeiuiocTb)) h t. r. Buiue yHce ynoMniia.-ioci., hto b rHflpooiiTHKe 
acMepyexcH we tojibko BHAiiwoe, ho h yjn,Tpa(|)iio;feTOBoe h iiriJjpaKpacHoe 
Ha.iyHeiiMH n npa pemeHHH papa mojkho BCxpeTHTbcH c ACJiCTiHieM nojm 

UBJjy'K'HHH iia caMue paaAnHHBie upwcmhhkh papnaHjiij, KpiiBHo cneKipajiB- 
HOH MyiiCTBHTeJIHHOCTH KOTOpbiX MOiyx BOCBMa Cyni,CCTBeHI10 OTJlHHaTBCH OT 
KpHHOH cncKTpajiHHOM HyFic-riii!TejiLHOCTH MOJioBliHecKoro r^xasa 9Hepre'*rHBe- 
CiCHO HliJIHHHHBi.KaK H3B0CTH0, COBCp- 
DlClJIiO CB060AliH OT KBKliX 6 l,I TO IJH 

6IJJIO (|)naBOjiorHBecKnx 00060000- 

CTCH api'HHH, B TO lipeMfl Ka K CBCTO- 
TexjuiMccKne aaBiioiT ot hhx. f*" 

K cjiyoae ucoGxoahmoctt! nepcxoA OT I 

BHoprCTHBCCKHX BeAHHHH K CBOTO- &Z | ^ 

TeXiUlBOCKHM Oc'ymeCTB.JKeTCa BOCB- „>-! — 

Ma I'lpocTO. A'j'n »Toro hhooxoahmo i 

To,iiLKo :jnaTB xaK BaswjiacMyio ot- 1 ^ S 

H0CHT0xii.HyK) bhahoctl V miTope- I 

cyiomcro nac npHOMooKa .Hajiyie- 7-^ t 

HUB, t. C. BHA(|yHKHMn r^=/(X), 

TAB / — A-awHa hojihm Bajiy'ioiujH. Cxema OHpeaeapnan iioKnaaTej/eH 

B AaaBiiof'iiiJCM nop TepwoBaMU uo- pacccnmiB k oraa6.'ifrjH.ii cHexa 

TOH, apKOCTB, ciraa cnexa, ocBC-ipeH- ® MopcKoii Bopo 

nocTB H T. A- KCioAy neiiHMaioTCH 

SHeproTHBocKiie BOJinonHw. 

BwACJn-iM u Mopc GecKOiioMHo wajihifl oobOM dv = dq . dz (pac. 1 ). IIvctb 
iia ncipxHioro rpaiit dg axoro o6'i>eMa otbcjcho napacT hotok MOHoxpowaTMe- 
cKHX jiyqeii, pacxoKAOHHeM Koxopux b npepepax ajicMoirrapHoro oGbOMa 
MOHOio iipeoeGpeBi,. OGoauaBOM hotok HsjiyacuBB:, uaparomnii Ha ipaHB 

Bepea iPo, a co3AaBaeMyio HM ocBCH^eiiHocTb Bepea 

I! PH ripoxo>KAeHHH uoxoKa <3:)o Bcpcs oGboM (/^ BacTB ej’o gypex iiorjio- 
ipena, a BacxB ■— dQ)(,a—- paoccHiia. Kojikbcctbo norjinnieiiHOH a pacccanHOH 
MOPCKOH BOPOH aiiepTHH HyjiyBCliHH OapopOJIHeTCH COOTBeTCTUGHHO SHaBCHHH- 
MH ee iioKaaaTupeH norponxeiiHn m paccoHiuiH, Koxopi-ie HpHHapjiesKax k BTropy 
HaHDOJioe najKJiHx rHApoonxHBocKHx xapaKxepBCTHK. 

^ n 0 K a a a x c Ji e m n o r a oin e h h h y. Mopciioii Bopa HaswHacxcH BepuBHua ' 
ODpaxoafl paccTOBHHio, oa KoxopoM hotok MOiioxpoMaxHBccKoro BsjiyBeHHa’ 
oOpayyioniero uapappcjiKiiwH iiyBOK, ccjiaOjiHoyrca j! peayjiKxaTe noraomeHstH 
B lU pas. IJoKasaTe-TK nor.iiou!eiJHH xaiijKe MOBvex ohtk onpepejieH Kai; bojih- 
BHHa, panPaH OTHonicBUiK) HOTOKa Hs-ByBeima, o6pa3yroHj,ero napaxiaeJiKHKiii 
ityBOK H Hor.iioni,eHnoro epiujuBiiKiM oGwmom Mopciiow Bopai, k ocBoipeHiiocTir 
cospaBaeMOH ,sthm hotokom ua licpia'HpHKyaHpHOH k neMy rKiocKocxH: 

H - M M ^5?/) ■ .. . 

fi\dz ^ Edv' ( 1 ) 

rpe M== 0,4343 ... — MO.pyjji, pecaTUBHBix Jrorapn({)MOB. 

IJ o K a 3 a T e J! e m pace 0 b h n jr a-xiopcKOH Bopu HasHBaexcH BePHBHua. 
oopaTiiaH paccTOHHHio, oa KoiopoM HOTOK MOHoxpoMaTHBecKoro irsjiyieimfl! 


Phc. 1. Cxema OKpepeBprian iiOKnaaTej/eH 
nOraomeHnn, pacc(^nioiB k 0(’.Ta6.'ifrjH.*i cnexa 
B MopcKOii Bopo 
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paBHaHoTHomeHHK) noTOKa 

pacceflHHoro e«aHOTHHM oSieMOM Mop^ol b(SS^k oSomioo^xf ® ® 

a.aM noxOKOM Ha nepneBflH^/HpHo/K^HeMy 

MS- . (2) 

TCava^T WepUcH a oUHni 'irpax ^■ 

-omolnn. a p7ce™ 

T. e. HacxB ero — dOo s = dcDott 4- ddJ HcnMTtraaex o6in,ee ocnaSneHae, 
HanpaajieHH®. CyMMapaoe KojrHnecxBO 

MoVcKOH BOfl^. BaJKHeHUIHX OHXHHeCKHX XapaKXepHCXHK . 

oep^THa'^H paccxoanL® ® ^ aaaHBaexcH BejiayaHa, 

oSpaayioipero napaajieflBHHH ^yS EajryHenHH, 

fleacxBHH noraomeHiifl h pacceHUHR n -10 «<. b peayjiixaxe coBMecxHoro 
MOHtex 6 htb oHpeSeH Ka^S^Z ^ noKaaaxoHB ocaagaenM xanwe 

H.« H p.cce„,M„ emmnuM ol^Ll ^^SSZ" °‘’‘'''“"'‘ 

.■(.BtoMp* OSISMOM Ha nepn«HHHKya»pHoH „ Sj hhSSTh”””’ 


OaeSHAHO, HXO 


e = X + 3. 


uoKapaxejfea norHoS^eMH^pacSmiHTx^e™ [L-^]”lf “ P«3 «®PHocxb 
V. H », HOKaaaxeHB e HaMapH^xcra Spa^H^x mUSc"^ 

noKaaaTe^rnSpLr'^LLer^^^^ ^Hxepaxype aacxo nonBayroxcH 

ocjiaGjieHwio CBeta iic b 10 as e -no 

P0K„3a,.H„„„ 

^ = 1 = Ma' a t = Ms’ . jgj 

TopBH't Hy,B ds (pHC. 1), o..pa,,o,,™ Ha^oSmeZa: 

dz 

"rforafaZZrE^Jp^r™'”” n„..a:»™„a„B.S 


0) = (p„e-e'. . 
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rHffPQOUTH’lECKIIE XAPAKTEPltCTHKH H MSiTpffHKA HX OlIPEaBJIEHHH 7 

(6) noaateHeT onpeAejiHTb eu^e aae sectMa jaasKHUe onTHnecKHe 
BORH — lipospaMfiocTi.. nponyCKaHHH. tlocoiea- 

Hji^, B CBOH) oaepeab, oatiosHaaHO onpeaejiaex oniHafecKyH) nAoTnocTfe. 

^ F MopcKOH BOAH HaaHBaetcH 

liotOKa PiaayaeBHH, iiponymesHOro HeKOTopHM caoeM boah, k no- . 
TdMy HanyneHHH, ynaBineMy na 9 tot cboh: 


BejiHBHHa s'z naaHBaeTCH onTiiaecKOHray60HOHT. 

Ha paBencTB (7} OHmnjs,no, bto Koa^^imHenT uponycKaHHH T jiBnneTCH 
BenHaBHOH 6e3pa3Mep6o6. 

J^ecHTHBHMH norapH^M BenHnHHM, o6paTHoiH; Koa^nuneHty nponycBaans, 
saaHBaeTCfl onTEnecKon hjidthoctbio D: 


npoapaanocTBK) 0 MopcKoii boah naaMBaercff oTBOnjenHe uoxoKa nany- 
•ienHH, npomeAUiero b nefi Gea HaMeHenna HanpafenfeHEH nyxi., paBBUii oah- 
nEqe K noTOKy HajiyaenHa, BomeAineMy b Bopiy b bha© napaanenfcnoro nyana. 
Hna^e roBopa, npoapanHocTbio MopcKOH Bojn>i BaabtsaeTca ee KOa$$Bn0CHT 
nponycKantta ana oflHopoABbro caoa eAHSHaHofi TOJiipHHH. Ha paBencTB (7) 
caeayeT, axo 

6 == e-'' = 10-*. (9) 

npoapaiBrocxb 6 — BenHaHna 6e3pa3MepHaH. ‘ 

Jl^iin aHaaeHHH seaHHEH •7’ n 6 Bceraa cobniOAaexca ycnosHe: 

0<r<i h o<0<i. 

* 

Ha $opMyjiH (9) cnenyex, axo noKaaaxenb oc.na6neHHa BHcnenHO paaen 
abcoiiMTHOMy SHaaenHio AecaxHanoro aorapH^MB npospaanbcxE: 

e = |lg6{: (10) 

TaKEu oSpaaoM, BeaHHHHH s h 6 OAHoananHO onpesejiarox Apyr apyra. 

Ecaa aneMeHxapHME ObxieM boah de; (cm. pnc. 1), ocBemaeMHii noxoKOM 
HanyaeHHH ®o, paccMaxpHsaxt c neKoxoporo paccxoHHHH b nanpaBJieHHH S, 
cocxasnaiomeM yroji 'r c HanpaBneHECM naAaiomHX jiyaeii, xo, BcneAcxBHe 
HBEOHEH pacccHHHfl, 9T0X o6BeM Sy^BX CBexMbCii KEK BCXonHHK EsnyBeHEB, 
EMBiomEB B axoM HanpaBncHHE aneprexHaecKyio CBjiy cBexa: 

dl ^^-■a(^)Edv = f^'^dv. (11) 

tab a' ('f)-Ha'rypaabHi^H iiOKasaxenbpacceHiaHB B MaanoMHanpaBAeaHE (FepniyH, 
1958). Hepea ,8' b3xom paseHCXEe oOoaHaMeHHax^'pBnbBMHnojKasiaixenbflpKocxa 
MopcKOH BOAbi, a aepea E — no-npeatH©My ocBemeHHOcxb BepxHefi rpana 
o6iieMa. Kait HaBecrno, npKOcxb Bq HAeaAEHO 6eJioH noBepxnocxH nepneHAH- 
KynapnoH HanpaBJieHHio otBemeHHff, onpeAejiaexcH Kan 


3ACCb H B AajTbHeiiueM no^ HAea.Tii>HO 6e.xo« MaxoBofi ' noBfepXHOCiBio noHUMaeTCfi 
AK#$yaBo orpaacaioniiaa, HonpospaaHaa h He nornomawmaa HfiBapxBoOTi.. 
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I' 

I 

I 




I 






8 M. B. K03JIHHHH0B 


IIoflCTaBitHH BwpaweHHe am Bo b (11), nojiynaeM paseHCTBO, naromee bo3- 
mowhoctb onpeaeflBTb eBp(e OAHy BawHyio naApoonTH'iecKyio xapaiwepHCTH- 
ity — DOKasaxenB HpKocTH boaw. 

n 0 K a 8 ax eneM flipKocTH p' MopcKOH boah nasHBaercH OTHomenHe 
canw CBexa, pacccHHHOro b abbhom HanpaBjiCHHu eAHHaBHUM 06’i.eMOM boam, 

K HpKocTH HAeanfcHO SfejloH MaxoBOH noBepxHOcxH, nepneHAHKynapHOH Ha- 
npaBneHRK) ny^ieii, ocBemaioiUHX pacCMaTpaBaeMtiH 061.611: 

P'-KT.- ('2)' 

Ha axoro paBeHCXBa CAeAyex, bxo jpaaMppuocxi. noKaaaxejia apKdcxH oCpaxHa 
paanepHocxH ajihhh liOKaaaxejiB apKOCXH o6ubho HaMepH©xcH b 

o6paTHUx Mexpax. 

EcJiKf H3 ueuxpa pacceaBaiomero oSteiia oxjioHiHTi. BeKxopu, paBHwe bo 
B ejiHHHHe noKaaaxenio apKOcxa p', xo noBepxHOCxb, orH6aK)iAaH kobum bxmx 
BBKT opoB, 6yAex upeAcxaBJiaxb npocxpaHcTBOBHoe pacupeAeJieHHB aneprEH 
paccenHiioro CBOxa BOKpyr paccMaxpHsaeMoro oSbCMa. TaKan noBcpxHOCxi, 
HOCHX HasBaHHe HHAHKaxpucbi iioBaaaxea'H Hpicocxa 
HenojiapnaoBatmoro csera axa noBepxHOcxb cHMMexpHBHa oxHociixejii.no jik)6oh 
BJ iocKocxn, npoxoAfimefi nepea HanpaB*eHiie naAaioiAMX jiyneH. rtoaxony 
HHAwnaxpncy nonaaaxejin apnocxH mojkho npcAcxaBjiHXb hjiockoh kpbboh, 
xapaKxepiiayiomeH pacripeAeJieuHe anepriiH pacceaniioro cnexa b aannciiMocxH 
ox yrjia pacccHHHH. HojiByio xapaKxepHcxHny ycjiOBufi paccoHiiafl nenonapH- 
aoBaiiHoro cBexa b MopcKOH boao 6yAyx AaBaxb cnoKxpajibHHC HHAHi<axpHCbi 
noKaaaxejiH apnocxH p'(Y. ^), tab X — AJiana bojxhh HajiyneHna. 

OOmaii noxoK, pacceaiiHHH ajxeMOHxapnHM 061.611011 dv no seen Hanpasiie- 

HHHM, onpeAeJiHXCH khk 

OqO = ^ Idw, (13) 

in 

FA® dw — ajieMGHxapHHH xejiecHUH yrojx, ocb i«)ioporo coexaBnaer yroji y 
c HanpaBaenHeM naAaKMipix Jiyaet. 

Ha ypaBHeHHH ( 2 ) h ( 13 ), c ynexOM ( 11 ), CJieAyex, nxo noKasaxejib pac- 
CeaHHfl a paaoH 

o = •^^P(y)«^“’ = (1^) 

in MI > < 

TAe M — no-npewHeMy MOAyja AecaxBBHux’jiorapH^MOB.. 

Tan KaK n 

^dw — 2re^sin yc^Yi 

in 0 

TO BuecTO ( 14 ), BojiynaeM OKOHaaxejibHO cooTHomeBSte, Koxopoe cJiyHoax ajih 
pacaeta noKaaaxeJiA pacceaHHH a no HaMepeanbiM anaaenHaM P'(y): 

• W 

a = 2*Af ^P'(Y)sihYdY‘ (1®) 

0 . 

Kan B xeopexHaecKHx pa6oxax,xaK h npn oSpaSoxae peaynbxaxos HaMepennii 
H npn npoHSBOACXBe paannanux pacaexon aaexo nojibsyioxca ne HHAHKaxpneoir 
noKaaaxejia apKocxn.aHHAHKa'rpHCOE pacceaHHa x(y)- Ecjih sepoaxHOCTb 

pacceanHa nsnyaenHa Bnyxpn xejiecnoro yrjia dw o6oaHaBHTb nepea ®(t)^. 
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rUflPOOnTHHBCKHB XAPAKTEPHCTHKH H METOflHKA HX OnPEflBJIEHHS !) 


TO BMoeM o'qeBHHHoe ycflOBHe: 




HOH, PpEHEMaa BO BHBMaBHe (15): 


y ^ a; (t) sin 'fd'y = 1 . 



Ha paBOHCTB (16) 0 (17) cnenyex, hto 


4 Af p' (Y) 4 p (y) 


Ecnif 'repea 0eHTp paccenBaiomero ooi.eMa nposecTH nitocKOcri., nepnen- 
RHnyjiHpHyio napaiomuM jiynaM, to dotokb pacceHHHoro HaByMeHHH, paciipo- 
cipaufi HJiiyrecH no o6e CTopouw or 3 toh naocKocTH, aHanHTejiLuo pasannaioTCH 
Meway co6d&. Tojibko ana bhcto MOJieKyjiapHoro pstcceaHEW, oSycjioBJieHHoro 
^JiyKTyaUHBMB DJIGTHOCTH, STB nOTOKH OjrBHaKOFU, BTO COOTSeTCTByeT C(};CpB- 
necKOH 4>opMe HiiflBnaTpBCH pacceriHBa (raK HaaMBaenoH HHABKaxpHce PeaeH). 
HBflBKaTpBCM paCCeflHBH JIJIH OMCHB MHCTUX OKeaHBMCCKHX BOA CBJIBHO 

BHTBHyTU BnepeA, t. e. b naiipaBBemiB iiasaromBx jiyaen h bmbwt KnBJuajit- 
Hyio 4'opMy. PaaJTHHue b noTonax paccennHoro HajiyneflHH, orfipacHKaeMux 
BnepcA H naaafl or tojibko iito ynoMUHyToft norpaHBBHOB hjiockoctb (hjih, 
HHa'te roBopH, acBMMCTpHH BHAHKaTpHc pacceaiiBH), b aHavBTejibHOB Mepe 
oiipeflejiKeT ycnoBHH pacnpocTpaHennH CBexa b wope. HoBTOMy BoauBKaei 
Heo6xofl0MOcrb b noJiyaeHBB KonH<recTBeHHHx xapaisTepHCTBK, onpeAPjiHiomBx 
paaBKHwe b btbx noTojcax. TaKuwH xapaKTepBCTHKaMM flBnHWTcn noKaaafenH 
pacceaiiBH Biiepefl h Haaas. ' 

rioKaaaTeJieMpacceHHHaBBepeA.S HaawBaeTCH KOMBoneHT no- 
KaaaTena paccenHHH, onpeAejiHiomHa flonio noxoKa pacceaHHoro ManyHennH, 
pacnpocTpanaiomeroca b npeflenax TenecBoro yrna,2jt cTepaAnan, ocb koto- 
poro coEuaAaex c naupaBaeBBeM naffaioiUBX jiyMen: 


a 

8 = 2 ^ p (7) sin 'pd'y. ■ (19) 

0 

noKaaaxejieM pacceHHBH Haaas ^ HaaHBaexca KOMnoneHT no 
Kaaaieaa pacceaHHa, onpeAenaioniBH Aoaio noxoKa pacceanHOro nanyMCHHa 
pacnpocxpanaioBaeroca b npeaenax xenecHoro yraa 2k cxepaABan, ocb koto- 
poro npoTBBonondHaia HanpaBaennio naAaiomHx JiyaeB: 

\ n 

(}/==: 2 sin ydy. ' (20)? 

n 

2 ’ 

OaesBAHO, axo nonanaxeab pacceanna a pasen cyMMe axHx iioKaaaxojieB, 

T. e. 

0 = 8 + 4?. (21) 
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jil. 15 . ixUyJi/lliliiiUb 


^lacTo oKasBiBaeTCH cyu^ccTBeHHWM SHai’i., itaKaa yacTb acero paccenHiroro 
HGJfy'ieHHH cocpesoToqeiia b Koiiyce, orpaiiKMeuHOM yr^iaMii Yi h 'f- e- 

KaKoe SHa'ieHHe 

■u 

^ S (y) sir.V'^Y 

/(T)-f ■ .( 22 ) 

• ^ B (Y) sin yd-: 

0 

Hoooxoahmo noA'JcpKHyxb, bto paBcecTBa (3) a (10), iioc.T(y?KHBiuHe 

onpeAejioH.HH rfOKasarejia ocjia6jieHna, a 'raK/Ke paneiiCTBO (6), BMpa-iKaioir^ce 
aaKOH Byrepa, ciipaBesJuaBH tojibko ajis Hanpanjjcnnoro,MOHoxpoMaTHBocKoro 
HSjryveHHH, pacnpocTpaHfliomeroca n ofluonoAHoS cpcAO. B to jko BpeMS 
npaKTHBocKH oaoMB aacTO npHsoABTca itMCTB At''''io c pacnpocTpaHenTteM b Mope 
AHOBHoro CBexa, BBJiHioJueroca iie to.ibko iieMOiioxpoMaTavecKHM (cjio>kiihm), 
HO H CMe.mauiiMM {iianpaBJicHUBiM ii HajiyHeHneM. lloaxoMy 

B THApOOnTHKy DHJIO BBOAOHO nOBBTBe O ItOKaaaTCJJO BCpTHKajIBHOrO OC.TaS- 
jieHHH, xapaxiTepHayicipeM BaMeiieHHC ecTecTBeoiioro CBOxa c rjiyomioil. Mno- 
roHHCJieimwe BKcnepaMeiiTW, Buaojjiicmxhie b pasHOC BpeMJi paaisbXMH aBto- 
paMH, c nojiHHM corjiacaek HonaaMBaioT, <ito b nepBOM npH6,riHn<eHHH ahce- 
Hoii CBCT B Mope ocjia6jr}iOTca c rayoHBoii no uoRaaaxejiBHOMy aaKOHy: 

, (23) 

FAG S~, — noTOK HeMOHOxpoMaT.HvecKoro CMCTuaHHoro H3Jiy<ieHHH iia rixy- 
6x«.io zi\ Sz^ — noTOK Toro we HajiyveHHJx na rjiySane 22 ; z -= za — zi— ion- 
jpHiia EOAHoro c.ao>i. 

11 0 K a 3 a T c a e M b e p t h k a a b n 0 r 0 0 c a a 6 a e h h a a na- 

sBiBaei’CH BeaMHHHa; ofipaTHaa paccToaoHio, iia KoxopoM iiotok ecrecTBeHHoro 
CBexa ocaaoaBBTca b peayaBTaxe conMccxHoro agmctuu,;! noraotn;.eH0H n pac- 
cefliiiin B 10 pas. Coraacno paBeHCToy (23) noKaaaxeaB BopxiJKaaBHOro oc.aa- 
6aeB:crfi mojhgt 6mtb xaKwe oitpeAGJfeH KaK pasHOCxb .norapviq)MOB botokob 
ecxocTBomioro CBoxa aa nopxixefi 11 nHMXHeii rpaxuipax boahoxo caoa:, oxne- 
ceHiiafi It ero xoaipe; 


Aijaaoi’iri.iio noniiTnio o iiaxypaaBHOM noKasaxeae ocaa6.iteHHH 3 ' MOJitex 
6 mtb BBi'ACHO uoHfli'HXi 11 0 HaTypaaBiioM noitasaxeae HepTiiKajiBHoro ocaa6- 


aeiiHH 


a Ma'. 


Ha paBGHCTBa (24) cacAyex, axo paaMcpuocxB noitasaxeaH BepxHKaaBuoro 
ocaaoaeuHH oGpaxBa pasMepnocxn Aaimu: [a] — IL~^]. Tait ate khk h noita- 
■saxojib e, noKa:saTe.nB a o6w'ino iisMepHexcH a oopaxHHX Mexpax. 

ll.iMCiieHHe c rjiyoBHoii pacnpocxpaHirioiperocH b Mope iioxoita AHemioi'O 
CBGxa yAo6HO xapaKTepHaonaxB k o a (|) (p e p ii e h x o m n o a b o a u o & 
O C B e ip e H H O C T H Xj, IIOA KOTOpaiM IIOHHMaeXCH OT 110 I 1101 J.HO OCBeipeiinOCTH 
Ez noKoxopoH n,aocKOCTH, naxoAinpefica b Mope iia riiyoHne z, k OAHOBpe- 
MemioMy BiiaveHHio noAnoBcpxHOCxHoii ■ ocBeipeHHOCT.n A'on. nocjieAUflH nejm- 
BHua npeACxaniDxex co6oh ocBeipeiiuocxB ropHsoHxajJb-HOH xuiockocth, paciio- 
.ao/KeiiHOH HeiiocpcACTBCiiiro hoa noiiepxHOCXBio Mopii h ocBeipaeMOH xaBiiM 
•o6pa30M noTOKOM ecTecTBcniioro cnexa, yate npexepneBumM oxpaHteiiHc b 
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rHflPOOnra'IEGKHB XAPAKfaPHCTHKH H MBTOHHKA H X ’ OnPBflEiIBHHH H 

aipeJiOMJieHHe na btoh noBepxHOCTii. Tor;^a 


B ,6o«i.niHHOTSe c^yaaes patcMaTpHEaeicH oCBemesHOCTi. cBepxy h CHHay 
E'i ropHsoHTaaBHHX noBepxHOCTea:, pacnojio»ceHHHx b Mope Ha paaMHHBiix 
rxy6HBaK. rpa^BK i^yHKpHH vj ?= -/{(z) ^aeT HarxHRHoe npeficTaBJietme o xa- 
paKTepe HeptHKaafcHofo paonpeAeneHaa ocBeateHHOcTH, cosAaBaeMofi ecTocx- 
.BeHHBlM CBeTOM. 

K HHCJiy BecBMa BaafflHX rHApooiiTiweciaix xapaKxepHCTHK npaaaAJiejKaT 

KOai&HUaeHTH AH4)4)y3HOro OTpaWeHHB H HPKOCTH MOpH. ,, 

KoaAdiHAHeHTOM AH^^ysHoro OTpa/KCHHH Mopa t. nasH- 
BaeTCfl OTHOffleHHC noTOKa HanyaeHHH Rz, HAyipero sa rjiyoHHe z 

K noBepxHocTH MopH, K HOTOKy ecTecTBCHHOro HajiyaeHHH Jz, HAyn^ero Ha 
Tofi M#e rnySHHe BepTHKaafcHO bhh3, b rjiy6i> MOpa: 


Koad>/bHAHeHTOM apKoCTH Mopff 99, ,, HasHBaeTCH OTHomenHe 
«pKoeTO AH^yaHoro HsjiyaeHHH S 8 ,<p, HAymero H 3 toxiah wopa HenocpeA- 
ctbchho noA ero noBepxHOCTbio b nanpaBJieHHH, onpeAenaeMOM yraaMH ti h 9 
^rAe 6 aeHHTHoe paccroaHHe, a 9 — asHMyx), K apKOCTH Bq iineajibHo oe- 
jioH MatoBoa noBepxHOCTH, ocBemenHoa ecTecTBCHHHM cbotom: 


srjiQ En — ocBemeHHOCTfa nonepxHOCTH Mops. 

3aBHCHMOCTb Koa^^HpaeHTa apKOCxa Mopa ox ahhhu bojihu aaJiyaeHHH x 
xapaKTepaayex pacnpeAeneHae aHeprmi b cneKxpe asjtyaeHHH, BbixoAHipero 
■m TOJiiAH Mopa a, CHCAOBaxeABHo, onpeAenaex ero co6cTBeHHHH upex , 

H3 onpeAeaenafi cjieAyex, axo ■ K09$$HAaeHTH h 9 — BeaaaHHH oes- 

pacccHHHH CBex aa'cxaaHO noAnpasyeTCfl. B cbhsh c axHM ahh peme- 
HHH HeKOTOpUX saABH BOBHHKaeX HeoSxoAHMOCTB B HOHyaeHBta xapaKxepacTHK 
noanpHsapaa cBexa B MopcKoii boac. K ocHOBimM H3 hhx othochtch cxeneab 

•nojiapHaaiiHH P h cxeneab AcnoanpasanHn Q. 

CxeneHbK) nojiapHsapHaP aaaMBaexca oxiiomeHHe MaKCHMaabHoa 
pasHocTH noxoKOB Asyx BsaHMHO nepueHAHKyjiapHO noaapasoBaHHux cocxas- 
^atoinHX, Ha HOTopwe moskox 6bixb paaaojKeHO AaHHoe qacxHHHO noHHimao- 
BaHHoe H3JiyaeHH0, k cyMsie 3 Xhx hotokoe; 

n (28) 

^ ~ (i)_ + a)| ’ 

rae (D — hotok aacxHaHe noaflpHSOBaHHoro HSayaeiiKH, BaeKxpMHecicaH bok- 
Top KOToporo ae®HT b naocKOCxH pacceHHHH, a (D|-— hoxok toto tkb mny- 
^eHHH, afleKxpHaecKHH seKxop Koxoporo nepneHAHKyjiapeH btph haoPkocth. 

^ B oTjiaaHo ox BHnaMoro nBexa Mopa, KoxopiaH saBBCHT^oi cocxoamia ero noBepx- 
HOCTH o6fla«jHOCTH H vraa spcnHH Hagaiona rcnH, co6oTBeHHUH hbct Mopa oiipeaejiacTOi 
"onlnV Sko xapaKTcpacTHKaMH boah b tom bah hhom paHoae, a no- 

axoMy HMeHHO oh mojkot h aoaskoh HirrepecoBaTb oiteaHOAora, rHAporpa^a, MopeiinaBa- 
■reAH H T. , 4 . . 
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42 • »• KQ34aHHH0B 



HOCHT HassaHHe CTeneHH ^(enoaapHBaiiHH. 

^aflcKO He Bcer^a yauTHBaeTca, hto noKasaTeaH oeaa6.TieHHH, noraon^e- 
HHfl H pacceflHHH flJiH HanpaBaGHHoro HaayHeHHfl bo cbohm aHaaeHHHM chjii>ho> 
OTflHBaiOTCfl OT aTHX H<e DOKaaaTeaeB flafl ftHiJj^yaHoro HaayneHHH. Op,BaKO axo- 
paaBHHHe Macxo He naxoflax oxpasKeHHS b cneuHajifaHO# flHxepaiype. Onpefle- 
aaMaxH xapaKxepacxHKH eaeflyiomHM o6pa30M. 

noKasaxeaii norjioipeHBfl flH^^yaHoro Hsayae- 
H a H 0 —■ BejiHHHHa, oSpaxHaa paccxoHHHio, Ha KOxopoM hqxok n o a- 
HOcxfcK) pacceaHHOro aaayneHHH ocaa6aHexcH b pcayafcxaxe 
iioraon^eHHa b 10 paa. 

IloKaaaxeafc pacceanHa n a $ $ y 3 h o r o h a a y a e- 
H h'h b — BeaanHHa, oSpaxHaa paccxoanBio, na KoxopoM hotok noaao- 
ciBR) pacccHHHoro HSayaeHHH ocaaSaaexca b peayaBiaxe MHoroKpaxHoro 
pacceHiJHH B 10 paa. 

Buine 6 hijih ;;aHW onpepeaenHa noKasaxeacH pacceanaa Bnepefl S a Haaafl 
<|) naa HaiipaBjieHHoro H3JiyMeHna. paccMOTpeiiaa HaaSoBee aacxo Bcxpe- 
aaiomeroca b npaKTjjKe cjtyMaa pacupocxpaHenaa CBexa ox noBepxHOCxa b. 
rjiyGb Mopa h b oSpaxHOM HanpaBJieHHH BBeftOM xanae )Ke hohhimh h naa 
3H<|)4)y3Horo HaayaeHHH. 

noKaaaxeneM pacccaHHH flH(j[)$y3Horo Hsayae- 
Hua Bnepefl 5 Sy^eM HaauBaxb KOMnoHeHxy noKaaaxeaa pacceaHaa 
onpe;iea.aioinyio floaio noxona hojihocxbkj pacccaHHoro HsayHCHna, pacnpo- 
CTpaHHiomcroca b Mope b npeAOJiax xeaeciioro yraa 2 it cxapa^naH, ocb koxo- 
poro HanpaBJiGHa BcpxiaKaabHO bhh3, b r.ny6i> Mopa. 

IloKaaaxejieM pacceaHaa rtH<i>4>y3Horo Hsayae- 
hhh Haaafl ja 6y;^OM HaaHsaxb KOMHOHenxy noKaaaxeaa pacceanna 
onpeseaaiouiyio floaro noxona noaHOCXBio pacccaHHoro HaayaeHHH, pacnpo- 
cxpanaiomeroca b Mope b npefleaax xeaecHoro yraa 2 k cxepaAflaH, ocb koxo- 
poro HanpaBJiGHa BepxHKaaBHO BBcpx, k noBepxHOcxa Mopa. 

rioKa3axe.xeM ocaaSaeuna AH4>$y3HO_ro Hsayae- 
H0H c HaaHBaexcH BeanaHHa, oSpaxHaa paccxoaHHio, na' KoxopoM hotok 
noaiiocTBio pacceanHoro HsayaGHHa ocJiaSaaeTca b peayatxaxe 
coHMecTHOi'o flGHCTBHH noraomGHHH H paCCGHUHa B 10 pas. 

OaeBHflHO, axo „ 

c — a b, (30) 

6 = 5 -F F* 

KaK E npowAG, dy^eM oCoBHaaaxfc HaxypaaBHHe noKasaxeaH nornomeHHH» 
paccGHHHH H ocaa6fleHHH aepea o', b' h c', npHaeM a = 0,43 o'; b = 0,43 b'] 
c = 0,43 c'. 

B saKaioaeHHe 3X0X0 pasAeaa otmgthm, hxo anaaorHaHO npanaxoMy b Me- 
TGOpOaOXHE H, B aaCXHOCTH, B OnXUKG aXMOC^IOpH, HOHHXHIO OHXHaGCKOH 
HOCXa BHAHMOCTH B rUflpOOnTHKG npHMOHHGTCH HOHHTHG raySHHH BHAHMOCTH'» 

IloA ray 6 HH 0 H bhhhmocth H KaKoxo-aaSo oS'beKia hohh* 
MaexcH xo npcAeaBHoe paccxoaiiae, Ha KoxopoM axox o 6 x>eKX, reoMexpaaccKB 
flocxyniiHH Ha 6 aK)fleHHK), bmagh npa ahhhhx ycaoBHHX ocBemeHsa h AaHHHx, 
onxHaecKHX xapaKxepHCXHKax MopcKoa boah. 

B OKeaHoaoxHU Hamaa mapoKoe pacnpocxpaHenEe Ha6aioAeHHH hba «npo- 
SpaaHOCXBK® H «HBeTOM» MOpCKOH boah. ripH 3T0M HOA HpospaaHOCXbio nOHII- 
MaexcH xayGana eita®mocth iiorpyjKOUHOxo b Mope Ccaoxo cxaHAapxHoro aJ1“ 
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n*Jt»OOnTMHECKHB XAPAKTEEHCTHKH H METOaHKA TiX OnpsaBJIEHHH 


«Kftf BMpaH<eHHaH b Mexpax. CoBepmpEHO onesHAHO, axa sejiiiEHita cosceM 
Ed pVPiioaeBBa npoapaBHocTH MopcKOH boai* 8 b o6mHOM (paaHHecKOM cmhc- 
jie» pDpefleaHeMofi paBeHCTnoM (9). IloaTOMy b AaJiiiHeHineM, bo aaSewaHH© 
KBI^aocTefi, pe^yaBTaiH HaMepoBH^ no AHCKy Sysyt HMeHOBaTbCH r n y^ 
6 n n o fi B H A H M o c t a a h C « a» hJiJ* o t h o e a t e ji b h o fi n p o- 
apaBaocTBH) h. Hoa a b e t o m uopcKoa boam C noHEMaetca nowep 
paoTBopa cTaHAapTHOH luKajiH ABeTHOcia, OKpacKa Koxoporo HaH6oaee 6aa3- 
na K Aoexy cioada boah hba ahckom a Mecxe HaSaroAenaft. 

2. HEKOTOPME OCHOBHME IIOJIOaCEHHH TEOPHH * 

. PACHPOCTPAHEHBH H3JiyHEiIHfl B MOPE 

He BAaBaaci b A^xaabHoo paccMoxpeHite cjiowhhx aaKoaoMepaocxeM pac- 
' npocxpaaoHaa HajiyBeHaa b Mope, SeaycaoBHO BHXOAJnnee 3a paMKa hbctoh- 
JAeS paGoTH, ocxauoBaMCH tojibko na aeKoxopHX ochobhwx xeopexaBecKax 
iioao»<euaHX,Heo 6 xoAa>tux jinn BuSopa a oGpcaoBaHaa xex ebb bhux moxqaob 
aaMopeuad raApoonxaBecKax xapaKxcpBcxaK a paccMoipeHaa aaBacaMocxea 
MeJKAy HHMB. QTOk. neJiH BocnojifcayeMCfl accneAOBaHHHMa B. A. AnSap- 
AyMHHa(1943, 1944), A. F. FaMGypAeoa (1924) 9 H. Hp3e(J>a (1950). 

Bonpoc 0 pacaexe cnexoBoro poKaMa Mopa cboahxch k pemcHaio ypaBiie- 
HBH pacnpocxpaHenBH asayHeiiaH b noraoa^aiomeH a paccewBaiomeS cpeAO, 
T. e. K peineHBK) xaK nasHBaeMoro ypaBHenaH nepoaoca HajiyvenaH, Koxopoe 
MO)Kex Guib aanacano b caeAyK)^^efl oCmea ^opue: 

~ = + ( 32 ) 

Hopes J oGoanaaeHa HHTeHCHBnocxB HairyneHaH, pacnpocxpaHHjoxjiioroca 
s cpcA© B HanpaBaeHHH /; Hepea t — ,KOa$#HABeHi HajiyveHafl, a 'lepea s' 
HA^ypaabHHH noKaaaxeai. ocjiaGfloiiaii., B aaA^^ex raApoonxaKa mokuo ape- 
aeGporaxb coGcxbohhbim aaayHOHaeM Mopa 0 enaxaTb, hto aaJiyaaTeJibHa'fl 
cnocoOBOCxb MopcKofi boaw panaa ee pacceBBaromea cnocoGaocxa. ToxAa 
Koa$4)HAHeHx i GyAcr BHpa>BaTb KOEHaeciBO aHeprHH, pacceHoaoe eAHHHAeft 
oGbCMa BOAM B eAHSape xeaecjtorp yraa, ocb Koxoporo cocxaBEHox yroa Y 
<c HanpasacHHOM naAaJOipHx ayBefl: 




3 x 0 ypasHCHHe hocht HaaBaHne ypaBHensH ayBCBoro pasHosecHH. 

PaccMOxpHM CHaiaaa HaaGojice npocxoH caynaH — ocaaGaenne nanpaB- 
jieHHoro noTOKa (HanpaMcp npnMHx coaHOHHHx ayneH), pacnpocxpaHHiome- 
rocH BOpxHKaabHO b rayGb Mopa b HaapaBaenHH 6 c 0 z. ypanHeHae nepenoca 
aaayHeHHH aanamexcH b npocxoa ^opMe: 


HfixcrpapyH axo ypaBHeHne a nopexoAH ox hhxohchbhocth HaayBeHHH k no- 
TOKy, noayBHM yate ynoMBHaBiuHHea BbHue aaKOH Byrepa: 

0) == 0oe~‘'*, (35) 

Ha npocTHX reoMexpnvecKHX coo 6 pa>KeHH& caeayex, axo ecaH coaHeaHHe 
jqrBH naAaioT na noBepxHocxb Mopn ho oxBeCHO, a noA HeKOTopwM yraoM 
% Tfl,6 9 — aeHHTuoo paccroBHae coaHua, xo b caynae raaAKo 6 
noBopxHOCXH MopH noTOK HanpaBaoHHoro HaayneHHH tp, AocxarniEfi rayGoHM 
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, M. B. KOSJiaHHHOB . . 


6yseT cocrAAUftth: 




rift B CBOK) wepeflB, 6'- yroa npeaoBtaeBHa coaaewMx ayafefi, 

e ?eHHTHH»RpaccTO«HHeM eoJfflBa npocTHM cooTHomeaHeM: 

sin0' = -^sin9. 

3necB aepea n o6o3HaBeH noKaaaTeai. a-ro. 

cooTBeiCTByex ^opMaatHot aaueHe yee^a^eaBa Dyra HanpaMeHHor^^ 

MH yBea^eaneM aaaaeHHH noKaaaxp^fl ocna6aeHBfl, saKOH Byrepa mojkho. 
sanHcaxB b cwesyromeM BHfle; , , 

B™.e y».e ynoM»Ha,ocB, ™ f ^ 

TOJibKO Aflfl ® ® “ p ^ ® •’* ® ® ® ° „ O O ft cpene, Uph hBOAho- 

P5). «.es«: ' 

o.-®/'*'* ■ <"»> 

laK KaK noKaaaTejib e cxaHOBBTC^a b , a ^ HenpepwBHO »4e- 

B cueKTpe HaJiyaeiiHa. B ^ hocth ^npopeccoB nornomeH^ h 

Hflexca c raySHHOH BcaPACTBae ^BeVia noKaaaxeai e' 6yAeT • 

pacceaHHfl. HoaxoMy Aa>Ke b cjtyaae 2. x. e. s' - 

hbhhxbch $yHKAHet fie xoabko cBeaHeM aBaaeHHH noKasaxeaa s' 

r;;txi :„s: 

Shho z MO«ex 6uxb npeflCxaBaen kbk 

O* = ^ 

rue Ox X - noTOK MOHOxpoMaxaaecKoro BaayaeHHfl, 3aKaK)BeHHoro b HHxep- 
Baae bahh bojih (X, X jF dX) aa ray60He z. 

CpcAHee 3H8aeHHe s' naxosaxca h 3 paseHCTBa (45). 

Xt 


.,-„0Ka3.,e». o«.6«H«.«oaoxpc„a,a,eeKoro .any,.BB. B «.Tap.a»a 

nnHH bobh (X,X + d^)- 
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' (42) 

pemew ypaBHenaa nepenoca asayWaH b bh^ ^ ^ naxoam 

/= ^ (0) 

1 + A cos 6’ (43), 

TAB t — onTHaecKaa ray6HHa. 6/01 — HeKOTnnn« 

yraoBoro pacnpe«eaeHHa anepriiH LjrTemR ot 
HHAHK aTpHCH Darrflnmra n ayaeHHa, fc napaneTp, aaBHCHuraa ot- 

ocSSS ”, ” "oMHomea,, Me«y pacoeUeM 

apemywa^HHo pacceB,aK>™,x cpe« napaMa,,, i oapapeaaerca 
4_K(T^a)(3-ir). , 

r«e s_aMa pacoeama a oSnieM oaia6nainni; t. e. s-i a a _ita™„i. 
HS;?” ■ ™-<.TpacH paccaH«„ . pa„' 


X 

■^^(T) COST sin 


. Mop™raHrrr°™ o'SSZaSr” ”"^’"”-P>“P0 ctp.«...» 

BaayaeHHH (nanpaMep ccTecTBeiranm^/’not™^ HanpaBneraoro n flH(j)$y3Horo, 
KSM), paceMoxS ^6a3Hnra?B™flnf saapHTOM o6aa- 

eypaesa^ (1924) HdasAa^l^Jos^nh paapaSoxitax A. T. F^m- 

Koraa Mope flocTaxoHHO rnv6oKo x p orpaHHaaMca cnyBaein, 

Ha HKxeHCHBHOcTi. pacnpocTD^MinPropn^B^* OTpamemae ox flaa He, BJiHHex 
JlOJaeHHe BnoHHe Aonycxmio*^ xaii khk vate nT^nn TaKoe npeano- 

BHfl^ocxH AHCKa. aSseflo «Ha npanx/^ecM 

6 JrroTr«“zv~rrrr46aT:^^^^^ ■*• 

SbhS? cLAWe^y™ei'’H JiOBe^xHOCXH, ^SsypTn 

Hoca HanyHeHHH, aanHcaHHHe b paaBepnyxoM b^^^Tb ‘"namm^SS^LStv 

‘^‘S' c „ 

-aA — fiA-f'jx/j 

^ raM5ypMeB peraaex bth ypaBHeHna coBMeCxHo oxHocHxenBHo BenHHHB^ 

5 . KOTopaH. cornacHP onpeaenenHio (26). upeflcxaBanex co6oh KoatopHeHT^ 
«H#y3Horo oxpameHHH MopH C. Pemeane Ha?o«HxcH b bhao: 

r — _ “ + P -7- p a* 4- 2«u 

^ ~ H • /46V 
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B. lS03.;ifIHHH0B 


HanoMHHM, OTO B:epe3 a ooosHa'ieii i(OKa3aTe.ai, norjioiuerai!!, a <icpe3 p — nu- 
ijayarejib pacccHHHH Haaari; wjia Aail^y^woro 

PaccMOxpHM TGiiept pacripoci'paiieiiHe v Mopo oAHOspeMoirno h itanpa)!- 
jieiiHoro ii H < 1 ) ( 5 ' y 3 ii 0 r o HajiyaeroiH. BwHejiliM na rjiyfinne z iis oGlupto 
noTOKa najiyaouiHfi .S’ oro KOMiJOncHTy . iipeflCTaDJimomyio co 6 oh biicto 

iroTOK H o 6 o 3 Ha'iHM no-upejKTieMy uartpaBJieHHMii hotok aepes tp. B :)tom 
cjiyaaa ciiCTOMa vjJanHCiiHii (45) I aMfiyppftKa ii;ojraTOa 6 iji'ri.- ^.^oiiOiiucHa 'ijicuaiH] 

■8(1) H Cj/D, yHMTBl’liillOIHHMH HSMCneime VIOTOTtOB F H R 3a ever AoGaB.'ICHHH 
KOMiiOFKiHTOB pacciiHiiHOi’o BTrepo/it (iioKasaTC.Hb 8) H Ha sap (noKasarevii cp; iis- 

jiyteima HanpaBZieHiioro noTOKa CD. Torpa, BMeexo ypaBueHira. (45), nwceM: 

^ ^ _ aF — pF + Ilk f 8(D 
dz ' • 

* — ^y - — — aR — [iR |- [iF -p id) (47) 

. a z . 


'i'poTBO ypaBneuHO aroii .cncreMj>i upepCTaiijiiiex coGoii no pas yjKe ynoMXTHaB- 
Hioecfi liiaTiBO ypaBHeiiHe iiepeiioca HriiiyvcuHH P«is lianpaBHeimoro iiotokh (a-i). 
BBepew xaKHe Jise rpanHVHi.ie yc-noiiwa, khk h iipn ifHxcrpupoBaHHH ypoBiie- 
HHfl (34), X. e. HOilOHtHM, HTO 

d)(C)----= (Do, F.o) — F(^ M .S(,)) iSfl. 

I'liiave, roBopH, oGositavnvi vepes (Do, F^ a S(, cooxPoTCTBeinro boxgk'h iia- 
upaBjieHHoro, pH(I)'|)y3noro vs ooipero (cMcinaxiitoro) HS/iyveiiHii, xohbko vto 
BO ir.iepmoi’0 nop iioBepxHOcxi. ,Mop>i. ilpii sxo.vi oveuHpiio, vxo 

So ~ /'o F 'Do- 

PeiiieHne cucreMW (47) Ho3e(|) (itepexo.'pr or ji:iiTypajifcHi.ix noKasaxejieii 
K pecnxji'iHMiM: h coxpauHn naiiiH oGoaHa-ieunK) naxonHT b HiiAe: 

S :== [.So -i- «,d)o (1 - 10”''" 

n » [i'. -t- ..=®o (i - =; •’■J ^ 

B 8THX paHeucTBax o6o.SHaveno: 

,,, ; n, ^ (49) 

Ocxajibiiije oGosHaveiWH upejKHtie. 

CDkshvcckhm CMHcn iiapaMexpa q cxaHOBBTcn HCiMM ns cneAy'oiuiix 
coo 6 pa>KenwH. Ecbh b inope pacnpocrpiuiHexcH tohbko ruKj)ii)y:iHoe ii 3 ;iy'scHne 
(naiipHMep, npw nonnon oGnavnocTH, npn paciipocxpaneHHn ;:uietinoro CBoxa 
na Aocraro'mo Gojibuinx rjiyniniax, iipvi auavHTejiBHOM yAaneHHii or hcto'ihh- 
KOB HcnyccrBemioro ocuemensni vi x. A-}, to ypaBiieHHH ( 48 )^ cyaiec rijeKHO 
ynpomaiorcn, ran ksk (Do cxanoBHTCfi paBiii.TH nynio, a ^o =- D’o- 

P’=-- Fo-lO-"". 
q -f- a 
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He*l>y*ao sii»e'n., ;TO iBepK* „°e'?ro”ra«, >»» n™K8 3aT^ 

, ' ' ' ■ ivf ?=9 -.1^® '(® + ^ ^ 

B aaKJimeam oTMe-riwi, 

BeaaBWU ToaiKO ,«flH ^‘^^*P^®^“^^ox»OMaTHHecKoro H3ar*e0afli sHaae- 

*HaHCJiaeMHM« aHaaorHHHO (41), 

3. OCHOBHMB BODPOCM METOftHKH 
rHAPOOnTHMECKHX H3MEPEHH0 

K .acay oCHoaa^x cTerpSrx 

ro wopa aaa OK^^aHaneoKoro paHo^ OTHcmH rayeroax; 2) pacaeT cae- 

xapaKTepHGMK p noaH BaayueHHH, coaflaBaeMoro ectecracH- 

TOBoro peatHMa Mopa, t. e. pacatx J''’ 

HHM cBexoM B aiodos Toaue ^ pemPBHH anaHHH xoabKO uoKa- 

IlepBaa H3 9TBX aasaa jpeSyeT cneKTpa, onpeseafleMMx 

aaieaefi ocaa6fleHHH CBera b iiaBecBio h pactBO- 

coAepwam^eftca b opraHOTecKBSiH peipeCTBaMH. • 

peHHHMH B BOAB OKpaiHeHHH ^ ^ K pemeHHK) ypaBHCHHa Hepenoca 

- PaoHex cpeToaoro peatHMa Mops CBOAH p caeflyeT 03 npesHfly- 

juaaya^aHH. JXaa pemoBHH ^P hmhjp’ aaBHCHMOctet Meatffy paaaHB- 

H^e^o paaaeaa H 0a paccMatp ^ ^ oKasHsaeTCH Heo6xoAH»“>™ 

HWMH rHRpoooTHBecKHMH noTaomeBOH, pacoeHHHH h pcfla6- 

308000 caesywMRHX noKasaTeasBepTSKaJlbHOrcyocaae* 

neBHflCB0fa BBQAe,HHflHK«Tp^HP^^ oTPa’jKeHHH moph- xPha npaKTaaecKBX 

JtOHHH a v^ftnnHHX O&beKTOB H HX lAaCKHpOBKOfi^ 

"aAaB, OBHgaHBHX c bhaamoctbio b^hux ^botob 0 

Tpe6yet, KpOM.e Toro, ^te KaR h A^a oxBOTa na MHor 0 C 

HOro pac-iera cbotobofo peiKBMa "‘^P^ - xexBHKH b noCTaHOBKoi coape- 

B0UP*h, ,MaBBrae»BB o 0 » » B 

«^«xrBapo6B«„B«^~^^ ocaaeaoBB, 

““y;ro:pBrrBB. BBapoo^—^^^^ 

aeuoepeACTBeHBNe, xaK » ^®P aaa BHnoAHflTbCH hb apofiax MopcKofi 

CA npaSopaM^, oorpywaeMHMa b “PP®’ ^ t cvaoboh na6opaTopH0. He- 
boah np0 uoMoni,® annapaxypw, vapaKTepacTHK, xaKne, Hanpawep, 

KQXOPH0 H3 TOAbK0 "®P®™®®®®®SeH00 H KO8(H>HA0eaTM SPHOCTH 0 

KaK noKaaaxeAB «« nenocpeAeT- 

AR^yanoro oxpaateH^ Mopa,. Mo^yx o p « ” HHA0?aTpHca paccea- 

SSx H9MepeH0H. H®««^XMa7orYx aaSopaxopHUX 

HHJI, HaoSopoXjB aacToamee BpeMH Moryi / „_phcthk t- cneKxpaaB- 

yS.B»B. %m Ba “ 0™“’- 

BBB upoapaiBOCTB ® i* •_ HSMepaTBCB KaK EanoopeaCTBOH- 

paJiBHHe HenocpeACiBOHiiwe HBMepeHHH, Ao- 

■ CorSS;Sc™i?» SBaB^".«a.. OFpaBB,.Ba . BpaBTB,.BBB BB 

2 Tpy»M 0H-Ta one»BOjiorHH, t. XXXY 
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18 M, B. K03.TIHHflHOB 

HpeBMiiiaeT 150 200 m h tojibko b peAKHx cjiyiaHx (npH ycaoBHH npEjJre- 

HepHa oaeia aerKHx h npoPHHX Hecyipax KapoTasiHHX Ka6eaei) pocraraGT 
400— 500 M. HsMepeHHfl 5Ke pa npoSax MopcKoir bojih, aojiyaaeMiax as 
GaTOMeTpon, ecTecTBemio, MoryT upoBopHTBca po openi, SojibmHX rayGHii. Taa, 
HanpHMep, apa paGoTax aa a/c «BHTa3i>» onpepeJieHHH onrHHecKMX xapaKxe- 
pHCTHK npOBOflHnHCB flO rJiyGHHBI 9400 M. IlpH HaGopaXOpHMX HCCJiepOBaHHKX 
aerae BwnoaHati. HSMepeHna b pasaHaittix oGjiacrax cneKrpa, npuBtiM Kane- 
CTBO HBMepoHHH snaPHTejitiio MeiiBuio nopBepjKeno noropHwx ycjro- 

BHH, BCM npa HenocpepcTBeHHwx iiaGaiopeHMax. KpynniaM neflocTaTKOM pa6o- 
paTOpHHX HCCJiepOBaHHH HBMHeTCH l;n?B03M03Kn0CTB peiaaBHOrO SOHpHpOBaHHH 
BepTHKajiBBoro pacnpepoaeimH otitmbgckhx xapaitTepHCTHK, b to BpoMH khk 
npH HenocpcpcTBCHHfcix usMepeHiiHX siimeimfi axHx xapaKTepMCTUK Moryx 
onpepejmTBcn opent Macro. llocjiepHee oGcTOHTcaBCTBt) iipHoGpeiaeT nechMa 
cytpecTBeHHoe gna’ieuHo npH MccJiepoBaHHH caooB c noBtraioHHHM coaepKja- 
HHCM ^)HTO- H SOOHJia B KTOBH, Hpil OIipeflOJICHIljH MeCTOBOaOfKeHHH CHOCE CKaM- 
Ka njioTHocTH H T. j\. TaKBM o6pa;30M, KaK TOH, raK u ppyroH rpyirae moto- 
poB npRcyTU,H onpepepenHBre flocTOjancTBa u HepocraTHH, u o6e 9 th rpynrrxj 
OTHiopb HO HCKJiiOMaiOT, a pouojxHHiOT opH*a flpj'^ryio H npn paoorax ri Mope 

flOJIHCHBI npPMtVHBTBCH COBMeCTHO. 

1) IleitocpepCTBeHH&it! HBBiepeHHji 
onTH«)fecKHx xapaKTepncTHK snopcKoS Bopi.» 

a) M 3Me penua, nodeodnou ocseiuemwanu 

HaMepeiiPfi nopBofliioii ocBeiu,eHHOCT0, Kait oto cacpyer hb paBeiicrn (24), 
(25) M (26), noaeoPHiOT BaxopuTB cjieflyioii],He viippoonTHMecKHe xapaKTopH- 
CTMKix: noKaaaTGfli BepTHKaJiBiioro ocaaSaeiiRH a, K03(|)$5mHC'HT jioabophoh 
ocBeipcHHOCTM Tj H Koa^(|)HpHeTiT AH(J)(|)y3Horo o'i-paHXGHMH MopH C. IIoJfyMeHHe 
nocJieAHeii BeaaMUHW, bomhmo HaMepeHSH ocBGineHitocxH csepxy ropriaon- 
xajiBHHx noBopxHOCxeH, pacnoaosiceHHHx e Mope Ha pasjiHMifwx r.xyGifiia.x, 
xpeGyex raioKo HSMcpenaH ocBerpeiiHocTH 9 tmx noflGpxHocxeH CHHay, x. e. 
ocneJnejmocTiT, coapaBaeMOit cbgxom, pacnpocxpaHBioimiMCH 

B Mopc H3 Gojtee rjiyGoKHx cjiogb k (iro noBepxHOCxii. B cbhsh c tgm, mto ocbg- 
menaocTB rtOBGpxHOciM Mopa mo5kct Gbitb HopBepjKGHa oieiiB peaKiiM h CHat- 
HBiM KoaeGanuHM, KoxopHe, GeaycaoBHO, cjxajtHBaiOTCB h iia KojieGamfBx 
noflBO«)iOH ocBeipenHOCTir, bcg HaMopeiiHH 3 tok BexiBMHHbi floa>ioiLi oGrtaa- 
TcatHo conpoBOJKflaTfcCfl HBMepeHHHMH: Hapy>i;iioH ocHeipenHocTri. 

fljIJI HSMepeilMH nopBOpiIOH OCBeiHGHHOCTM C.iyHXriT (J»OT03,Xt>KTpHMeeKHH 
^OTOMCTiJ <l>MI10-57. IIpaGop coctoht m 3 xiOpBopoofi MacTH (ppc. 2) H perHCT- 
paxopa, HaxoflHmcTocH na Gopxy cypHa, coeflUHGHHtix Menxpy coGoft KaGo- 
aeM. IloABOflHaHMacxB iipiiGopa npeACxaBJMeT coGoii repMGTHMiiuH Kopnyc (J), 
B KOTopwii BMOHTiipoijaiio uHTb ^OTOBaoMoiiTOB { 2 ). HcTHpe H3 HHx oCpaiperiH 
CBoeii cne TOMyBCTBHTeabHOH iioBepxBocxBio KBcpxy, x. e. k rioBepxnocxH Mopa; 
a nflTwii — bjihb k ero ,[piy- oGociieMGHHfl BosMOKfiocxii itpobc/icmihh m3- 
MepeiiHH jfo TOBbKO B Gt'JioM CBGxe, a it B xpcx yiacTKax bmahmok Macxit chokt- 
pa, 03 MGTHpcx ^OXODJIOMGHTOB oGpauieiiJiwx BBepx, xpH sabpHTW CBexo^ttiabT- 
■paMH. Bco (|)OT 08 aGMeiiTw noMenuiiibt sa sauinxiiuMR najHOMHuaxopaMH- mb 
MOJ iOMHoro CTGKJia (//). IlpuMeiieHHe bxhx cxeKOJi BMeex pBOHKyio pejib, Bo- 
nepijHx, Cea hhx, bcjigacthbc hbjighhh noJiHoro TtnyxpeHHero oxpaweHHH 
Ha HHJKHeH HOBOPXHOCXH SaUiHTHHX MJlJlIOMHHaXOpOB, }ia (|)0X03AeMeHTH HO- 
napajiH 6h tojibko .xyMH, cocraBJiHioniRe c BepxHKaJibHJ yran, MeitbmHe, mgm 
48, °5, T. e. cocpeflOTOMeHHHc b oxBeciio pacnoaojKeHHOM cbgtobom Kottyce 
C yntOM lipn BOpUtHHe, paSHOM 97”. ripHMCHOHHe MOwXOMHHX CTGKOJI nOBBOJlHOT 
atlHMHHiTpOBaXb 3TOT 3(j[)(|>eKT 0 (|)OT09aeMCnTbT npiIHHMaiOT HBJtyMGHHe, nocxy* 
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mAPOOtlTH^BCKHE XAPAKTEPHCTMKB H METO«HKA HX OnPBffBJIBHHft 19 

• -^ 1 - • 1,1 Y " ’ ■' ' 

ice* tt©ayc$epBE. Bg-btophx, nowemenHe cBeTO^HSBtpbB 
atosteiie cfeMM 06 ecneBfiB»eT floci'oanC'rBo nyTH cBexoBnx npH hx npo- 

4 oacate 0 H Bepea $«ffii.xp, B«e AaBacuMocTH ot yraosoro pacnpeaeJieBHfl ^ep- 
fKS B BaABioK^eM noTOKBi Bea mojiobhmx cteKon ayaH, na^iaKBuae nc^ ooSb- 
vi^aaMS K BepfstKaSH, npoxosHa® 6 h h SoBbmHi nyrt Bepca ^aattp 0 , 
ocw 6 a 0 aacb 6 h cBBiHee, qeM ay«H, nawaJoniHe 6 oaee oxsecao. 



Phc. 2 . <J>OT 03 ;ieKTpiiiecKHH Aotowexp jpiH HaMepenaa noRBORHoS oCBemeHHOCTH 

<l)MnO-57 

B npHSope npHMeHeHH cejieBOBHe $OTOBJieMeHTH c sanHpaiomHM cjioew, 
njiomanbK) CBeTOHyBCTBHTt'BBHOH noBepxBOCTH 20 cm*. HHTerpaaBHafl ByBCT- 

BHTeabHOciii Kaatfloro 03 <poToa.(ieMeBTQB coexaBJifleT okobo 300 UKa/nKuea. 

PerHCTpHpyK>ni.aH bbctb npnOopa npeflcxaBJifleT co6o* noTeHii,HOMeTp 
. 81111-09 oTeBecTBeiiHoro npoESBOflCTBa; omchb xoponio BapeKOMeuffOBaBDiHH 
ce6a npH paSoxe b MopcKHX-ycJioBHHx. 

IIpH Ha6aiofleHHflxnpB6op onycKaexcH b nope na Kaoeaie MapKH x 1 , 0 , 

HMCKra^eM, KpoMe xoKonpoBOAflmBx »HJi, CTaaBHO* ^pAeaBBK. llpaSop 
Bcerwa oHycKaexcH c 6opTa, ocBeipeHHoro coaBAew. lIpeAeAbHafl rjiyOHHa 

norpywteHaa cocxaBaafex 150 m. ^ „„ „ 

fixa bobmowhocih npoBeACHHa HSMepesHH b niapoKOM HHxepBaae ocBe- 
meHPocxefi ox neckxKOB xwcaa biokc b noBepxHOCxiiHx caoax MOpa Ao HesHa- 
HHxeabHHx ocBemeHHOCxeH aa raySHHax 120 - 150 m, uoxeHAHOMexp caa^ 

JKOH CHCXCMOH HiyHioB, AeaflipHx Becb AHanaaoH HSMepcHB* aa nHxb aacxeH. 
HsMepeHHe doaboahoh ocBemteHHOCXB seAeicH c norpeioBOCxbK), He npe- 

B£UaaK>0le* 10 % ox H 3 MepHeMO* BeaHaHBM. ^ ^ 

B npH&ope npHMeHHWXCH cxeKHHHHKe CBexG$0J“»®P“ W oxeaecxBeHHOro 
npo03BOACXBa -- chhh* CC-4 .(ai^^eKXBBHaa AJisaa bohhh = 400 mp), 
aeaeiiH* 3C4 (X^^, == 520 rap) 0 KpacHWH = 604 rap). ^ 

aneHxponHxaXiHe npH6opa ocymeexBJiHexca ox cyAOBOH cexa nocxoflHBoro 
xoKa HaHpnraeHHeM 110 hjih 220 b. . • » 

JIah oAHOBpeMeHHOro HSMepeiiaH ocBemeHBOcxH noBepxHocxa Mopa yc- 
neniHO opHKeHaexca o6-beKX0BHbiH awKcMexp IQ-16» xiHnycKaeMH* aeitHH- 
FpancKHM aaBOAOM «BH6paxop». B cbhsh e W npaoop 

rpaASOPyexca ioabko Afl« cpaBHBxeabHO HeSofliiHHX ocBemeHHOCSreH, npa 
HOOBeAeHHH HSMepeHH* xpeGyexca npEMCHeHae ocaaSaaramax Heaxpaabi* 
hL AHAbxpoB (HC-6, HC-7, HC-8, HC-9 h HC-IG), oOecnexHBaiomHX bob- 

HOiesHoeTb npoBeACHHa HBMepeHHH npa 3Jo6ux npBpoAHHX ocBeraeHHOcxax, 
HHitWb AO bx MaKCHMaabHoro sHaaesna (130000 aiohc.). Tbh kak cieK.xaH- 

HHe $HAbTpH HMe»X SepKaAbHyK) nOBepXHOCXb, npH H8M«^H0HX OHH 
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M. B. KOa^HHHHOB 


Toporo HcnoflBBjreTcfl laKJKe | J moph 1 pasnH^HHx o6aacTHX 

HaMepeHHS ocBemeHHOCiH KOMnaeKTOM cBeTO^HatTpoB 

*„SXp2 SI.' SiS- „,4y 4<.T03Pe»eK«>M e uo.o.^ -k- 

aoM. 



Phc. 3. Cxewa MMepHTeaH mmhx ocBemeHHOCTeii 

no»3y»c3 coo™o.eH.-«. 

““.IS— r«Z“o"» oc.en,eB»ocxn y o,pa„e»., 

***^^ jtgMftodbtu dOJtbfnMemp 

03y-n , — 
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Phc. 4. 3 aeKTpH<iecKaH cxeMa H3MepHTeaa Maawx ocBeu;eHHOCTeu 
' P3M.peU», 

raySHHax b HOAHe Saa noTOKa b.kotopom cnyatax 4>ol'0‘ 

HtaeMUH (JioTOMexp, ^3y47 h^ih «D3y-19. HpaSop paccHHxaH 

aaoKxpoHHHB M np^ cxBMa npasopa npe«- 

Ha PaSoTy «oray6HH400 5W . P eexecTBeHHoro CBexa 

cxasaeKa na pac. 6. "^MepHeMhiu uu nneHcfaBJiHiomaM co6oh noJiy- 

npHHHHaexcfl KaxoffOM BHVxpeHHjoro nosepx- 

npoapaaHMa cypBMHHO-peaaeBHft KeHoxpo- 

HOCn> Koa6H ywHOwaxeaH. BaoK naxa y VMHOHtaxeaB noaBcrc^ 

„ (y), 3paHO$opM.30pa IMO B 

'C”SrrSS'rBa?B%“ L’^alnoarf BOBB^eyp. H. pae. 4 

^^aaa aaeKipaaecKaH cxeMa npaSopa. 
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nHHPOOmiS'ntCKKE XAPAKTSPIlOraKIjr K MBTOHHKA HX OnPEABJIEHHH 21 

' 6) HsMepenux yioKammem ocmdAentia (npobpaHHOcmu) MopcnoU eodu 

. HawepeHtfA ppoHaBOAHTca npH noMoma ^OToaaeKTpHAecKoro ^OTOMexpa— 
ppoapaaQgMapa. <l>nM'57. Ilpadop, ouTaaecKaa cxeaa KOToporo QoaaaaBa 
m p»c., 5, BimACTasaaeT co6oh Aa^epeaBBaabHO-jayaeBofi ^oTOMeTp, Bpea- 
BaaBaBeaBClit AAH aaMepeBBa noKasaxesa oca»6aeaaa csexa s aope 
B CeaoM cBeie, xaK a b hhth yaacTKax bhassmob qacxa cneKxpa. 


// // 

^ 4 Si 




7 8 an w 


mss 87 2 rt stsisf 


Phc. 5. OnrswecKaH cxewa ^o'AaaeiiipHTOCKoro ^OTCMnerpa — 
npoapaTOOMepa CBIlM-S? 

1 — ocBeraTeaiii 2 — onopahift 4)OTo»ae»eBT; i — BSMepBTenBBUft lioroBJieMeBTj 
i n 12 HOBneBcopu; t — cBeTO$iJ}a.TpH; S, U V 16 — ajia$parBw; r, * a • 

» ~ cBcreMH jDBBSj 10 — eamETBue creKaa; 11 — TemfoBsownpioHuan 
awcTKiaia; u — aepKaao 

Opdfiop cocTOHT aa noABOAHofi hbcth h peracTpaxopa, HaxoAanierocH Hft 
6opTy cyAHa. 

B norpyjKaeMOH ’jacta npafiopa noMeaieH 0 ctobhbk BCKyecxBeHHoro cBera, 
B KaMCCTBe KOToporo HcnojiB.3yeTC« aaMna BraKanaBaHaH 01^-61. Ilocjie npo- 
xowAeBHa aepea Bpamaioimrfica ’ahck MOAy^HTOp a accaeAyeMHfi caofi 
MOpcKoS boah eBeroBoft noroa ot aaMnu nonaAaei aa $OTOaaeM©HT. ^^py- 
raa AacTB noTOKa ot jiaMmbi HaapaBJraeTca Ha onopHHfi ^o^oaaeMeHT, caraaB 
KOToporo npa noMoma ajiCKipHseCKOiro ooBaSaTesfl ypaBHBBaeTCH c caraa- 
BOM i|oT03JieMeHTa, bcBemeaHoro cseroM, npottieAaiHM Aepea MopcKyro boaV. 
npaeMBHKH 2 H <3 npeACTaBaam co6ofi cypiMaBO-nesaeBiie (j^OToaaBMeHTM 
CL^B-3, noAfiapaeMHe c BOSMoamo 6oace 6jrH3KHi(iH ^oTOMeTpaHecKaSiH xa- 

paKTepacTHKaMH. 

B ociHOBy paSoTH npaSopa aajiOHteH npaBUiBH caeAHmefii chctcmm. MoAy- 
AapoBaHHXie BpanraioiAHMcfl ahckosi csprosa^ aotoKH npeo6pa3yK)TCH $ 0 x 0 - 
aACMeHTaMH b nepeMesHufi tok, np6nopn;aoHafli>HHi& HaAaioiHHui notoKawf* 
IlepeMeHHwe HanpHWBHHH c HSMepaTeiiBKOro a onopHoro ^OToaaeMeHToB B 
npoTHBO^age hoahiotch Ha KaxoAHwe noBxopHxejiH, oxKyAa nocxynaiOT b ycH- . 
aHxeflb-npeoSpaaoBaxejii.. B cMecaxeae ycEOiBTeAH-np,eo6pa30BaTeflH aanpa- 
JKCHHH H 3 MepHTeabHoro H onopHoro ^oxoaJieMeHxoB BeKxopHO cyMMHpyiOTCH, 
0 peayjiBxHpyioiAee Hanp««{eH0e icawaBa (pasCanaBc) Hepea ycHAHTejit 
noctynaex Ha CHStxpoHHWH AoxeKxop. Kpowe xoi’o, Ha xox CHHxpoHiiBiH 
AexBBxop HocxyliaeT H onopHoe HaapHBseHHe. Ha bmxo;^ CHHxpoHBctfo A®" 
xeKTopa BosHHKaer nocTOHHHHS xok, noaHpHocxB Koxoporo BaBHcar ox asa- 
Ka paadajiaHca b CMecaxene, a BejiHHBHa nponopAHOHaaBHa aMnaffifxyAe 
paaSajiaHca. CnrHaji nocxoaHHoro xOKa c CHHxpoHHoro AexeKxopa uocxynaer 
Ha ycHJiHTCjiB perHcxpapyiomefi nacTH. 

npH6op noaBOJiHex hpoboahth HSMepenaH HDKaaaxeJiH ocjia6jxeHHH ^Baxa 
B Mope na raydHHax ox 0 ao 150 m b BOAax paasHBHOH MyxsocxH — ot bhco- 
Ko npoapaHHHx BbA OTKpHTTHX OKeaHHHccKHx pafioHOB (e = 0,05 Vm) Ab 
MyxHHX npB6peH{HHx BOA (e — 2,00 Vm). PeracxpapHH noKaaaxGJifl ocaa6- 
aeHHH BeAexcH c oxaocHxeaBHoft norpeineocxbio, He npeBwmaioiHeH 1%. 

B KaaecTBe perHcxpaxopa HcnoAbsyexcH rioxenniHOMeTp 91111-09 c BHeceH- 

HWMH B ero KOHCXpyKAHIO HeKOTOpHMH HSMeHeHHHMH, nO3B0Jffl)S0THHMH BBCXH 


.i- 
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22 . II, »03JXHHHH0B 



perilGj'p«^«» BHanaHaft i^oKa^Tesei ocatSaenaa b amppaoM flaanaaone 
MyTHOCTea boam npamepHo c oAHHaKOBOfi tohhoctbio. 

Bp3MO»tooCTH sraMepaHHa Hpoapa^HObTefi boam a& 6oa{>iiatHX raySa- 

aax ap B^op -£a9Qei€^»<ae'Fca KiOBeTo^ naMeiAaeMoii MantAy ocseTHTejieM 

a ^^otoaACAieH'sroM. B Btom eiay^aa 3ipB6op naxoAHrca na Sopry cyAfia, s kio- 
Bara KaaojiHaeTMSa BOAOft- Ha 6aTOMreTpoB. 06'iieM KiOBeTw GocxaBaaeT bcppo 



Phc. 6. ByitcapycMiifi spoapaBHOMep HOAH 



500 cm®,;hto o^BeoeHHjeaeT inpoBCAeaiie MaccqsHx HawepeaHH npa b 3 hthh cxan- 
AapxHUX rsApoaorHHecKBX cepafi. 

IIoABOAHafl H perHCTpapyroiAaH hbcth npaSopa CBBsaHH Me>KAy co6oh 

mOemti uapKH KPII 6 x 4,5, 

9fleKTponHTaHHe npaSopa ocymecTBJifleTCH ot cyAOBofl cgth aepeMeHHoro 
TiGKa HaBPHHCGHHGM 220 B. , 

8O3MO3K^OCT0 HenpGpwBBOH ppracTpaiyiH npoapaHHOCTa boaw b no- 
»epxH6CTBHx cjioax Mopa Ha xoAy cyAHa HacTHTyTOM oKeaHoaorHa CKOHctpya- 
POBBH OyxcHpyeMMH npoapawoMep (pac. 6), flpaSop npeACTasaaeT co6oh 
a6w«TBBHWH 4>OTQMeTp, B KOtepOM CB8TOBOH nOXOK, nOCWAaeMWfi JiaMBOH 
aotyie HpoxoatAeBaa caoa bqaw To«AHaoa b 1 m npjiiiHMaeTca 4 >otoco- 
oppTBBiAeHaeM (I>CK-1 (3). Jlaana tt ^tOTOconpoTapaeuae aaKpwxH aamaxHHMH 
6*e«aflHHWMa HaafOMaBaxopajia (,?). HoABOAHaa Aacxfc apaOopa coeABiiHexca 
c pepacxpaxopoM, b Kaaecxse Kpxoporo laKsce HcnojjfcayejcH, noxeHAHOMeTp 
3nn-09, KapoxawHHM KaSeaeM (4) Mapna KTIII-03, HMero^tAHM, Kpowe xoKo^ 
opoBOAmAHX MeASux ataa, secymae cxaafcHw^ waaw, B^tpesu (5) b Kopnyce 
apB6opa BunoABeau TftKHM o6pa30M, axoSw oOecneaHXB CBoSoABH^i Aociyn 
boah B Bpa6op a B xo »» bpbmh iie Aonycxaxi, nonaAaaaa ecxecTBesHoro eseia 
M ^OTOBaeMeax npa paSoxe c npaSoposi! b csexaoe bpcmh cyTOK. 

' «) HaMepenua, Ko»00uifueHma apnocrnu Mopa 

MfflaepeHBH apoaaBOAHxca npa noManaa raApo^xoMexpa H<I>T-19.0HTaae- 
ottaa cxBMa cro itoKaaiaHa na pac. 7. npaS^p apeACxaBAaex co5oh BasyaAB'* 
BC 1 & ^oxoMexp, ocHOBaHHud 'Ha ypBBHaBaHaa apaocxea Asyx aoaefi, oabo, 
aa KOTopwx eosAaexca cbbtom, buxoahiahm b 3 xojnma Mopa, a Apyroe ecxe- * 
cxBeBBUM cBexoM CGBHBa a He6a, ocseiaaioBiHM ropaaoaxaABHyio BAaexBHKy 
MaxapOBaBHoro begbobhofo cxeKaa. IIpa6op CHaSHceH xpyfioS, BaBtaaa KOHea; 
Koxopofi BorpyjKaexcH boa BOBepxaocxj. Mopa. Gaex, HAyiBUH H3 x.oJUaH MopH, 
BHBaH odopaaaBaiOBiieS cacxeMH nocxynacT b ^oxoMexpaaecKyio npasMy, 
GaywaiByio ahh ypaBBBBaBBH apKocxea oBeax noaeft. ypaBiiHBaHae npoaa- 
aoABXcfl BepeMe^^eHaeM MoaoBHoro cxeKaa npa homobib pmaHmot oacxeMbi. 
OrcwexH BBAyxea aepea OKyaHp no ceKxopBofi laKaae, ocseHtaeMofi aapee 
aaaiOMBHaxop. bo3mo>khocth HpoBeABHaa aaMepeaaa b paaaaBHHx yaa- 
CTKax cnekxpa npB6op’ CHa6men peBoatBepHoa AHa^paxMofi co CMeaHUMa 
^^BAiiTpaaa, TaKaw oSpasoM, noMaMO asMepeHaa b Soaom cboxc, npaOop 
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tHPOOnTHHKCKHE XAEAPTaPHOTHHH H MEtOflHKA HX OnPBffEJIEHHH 23 

osMOHCBOCTB sBCfsi toMepefl m » MCffly MBiax of 5 fl«CT«x nacM 

m: CHHelt (Xb 0 = 4&9mn), CHHe-aejieHofi = 484 mfi), seaenoi* 
528 wfi), H<ejiTO- 3 eaceB 9 ]S (X84i?= 5 S 6 ntfs.)* opaHacesofii ( 4 «i=?= 5 B 7 nip' 
» mot iXef== 600 mp)i OiwrH no niKane npnSopa HepeBo;!?^*® B Koal)- 

^nmf atM apKOCTH Mops c npaMeaenaeu AaHHmc rpa^ynposoK npaSopa. 




Phc. 7. OtcrmecKafl cxeMa 
rH«po$pTOi*eTp« iI®T-19 

l— InaacTHHKa MaraposaBaoro MOiio^Horo ctsk- 
JiSi e — aoBBHaiiwe- mobobbw. crewio; s h 
.5 — «hh8M: 4 — 4iOToMeTpB<iecKas npasMa; 

« — anyjwp; 7 — cMeuHue' cBero^aabTpu; 
«— ceHTopHan nntana; s>— HanpaBBHiomaRnpBaMa: 

10 — naaaa oCopaqaBaioiBeft CBcreMu! 

" It — naa^iparMa: 12 -j tatamtamTOp; , 

, 13 — puaawBaa caoieMa; 14 — ({uiaaen 


Phc. 8. lIpHeiioco6lieBne fffle: 
H 3 Mep«Hite aHaHKBTpjW 
HPKQffii* MOpH 


OTHOoHWJibHaH norpemaocicfc onpeACJieHHfl Koa^anneHTa hpkocth Mopn 
cocTaBaaeT ot S ao 15%, is aaBHCHMocTH ox SHaaeuafl HSMepfleMot BeaHHEtHM. 

JtaH H 3 MepeHHH K 03 <j[)(j[)HAHeHTOB HpKpcxH BsayneBiifl, BHXOAanEero h 3 
Toama Mopa ae xoatKo BepTHKaai.Ho Bsepx, ho a noA paaainiHiJMH yraana 
K BepxHKaaH a b paaaavHHX aaHMyxax no oxHOlneBaio k coaa^y, npadop 
CHaSjKaexca cnoAHaafcHHM npHcnocoSaenHOM (pac. 8), saMeBaioiAKM Baacnee 
KQHAOBoe KoaeHO xpySiu npaSopa, IIpHcnocQSaeHHe coctoht aa naocKoro 
aepKaaa (i), ycxaHaBaaBaeMoro noA bxoahmm aaaiOMiiaaxopOM xpySH npa- 
6 opa, H MexaHH 3 Ma Aaa ero noBopoxa HKanaHaa. Jlna npoBOAeaHH hsmb- 
peaBH B paaaaaHHx aaawyxax sepKaao noBopaHHBaexcH mxypBaaOM (2), 
nepeMemaioiAHM bto aepKaao npa noMomia xoaobopo saaHKa (^). ffixypaan 
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24 -• M. B. K03JIHHHH0B 


cuadmm 40 m 6 om, noKa 3 HBaioiii;HM asHMyr, b kotopom BCAytCH 03 MepeHHfl. 
yoTaHOBKa TpeSyeMoro HanaoHa sepnajia ocyinecTBJtHeTCS npH iiomojuh 
pyKOHTKH (4). OaKcaTop ( 5 ) aaKpenjiaeT- aepKajio b Tpex no.iio>KeHHHx, 
no 3 BOJiHion](ax HSMepHTi. KO^^ai^HeHx hpkocth Hs^tyqeHHH, Hflyipero hb rjiy- 
6 okhx cjioeB Mop» k ero noBepxHocTH, nofl yrjiaMH k BepTHKajra 30 , 60 a 90 °. 

HsMepeaHH npoasBO^HTCH Ha flKopnwx a flpeH(j[)OBHx cxani^HHx c 6opTa, 
oCBen^eBBoro coa:a^e^I. npoBeAeHHH H3MepeHHH np 06 op Kpenaxca k 

6opTy KOpaCjiH caeEtBaflBHHMH onopHHMH naaTaMa. ripa pa6oTe c buco- 
KoSopTHHX cyAoe, Korfla uaKcaMaabuafl fljiaHa npaSopa (3,5 m) onasH- 
BaeTCfl HCAOCTaxoBHoli, Mohcho peKOMCHAoBaTi, Kpenaeiiae npaSopa aa SopTOM 
Ha HaBecHoft SeceflKe — tpane, khk 3to AeaaaocB b npaKTHKC aKcneAHpHOH- 
HHx pa6oT Ha a/c «BaTHaB». CHCTeua xaKoro Kpen.TieHHH npHSopa npencTaBHe- 
Ha Ha pHC. 9. 

2 ) Jla 6 opaTopBuue HSMcpeHBH onTHBecKHx xapaKTqf^cTMK 

UOpCKOfi BOAM 

HaMepeHHa npoH 8 BOAHTCfl npa homoiah cneKTporHApOHe 4 >eJiOMeTpa-npo- 
apaHHOMepa *. IIpHSop, b 6 iAHH bha Koxoporo aaoSpajiccH na pHc. 10 , 

aoBBOJiHex onpeAeaHTb b Scjiom CBexe h mecxa paajnaBHHx ynatTKax bhabmoh 
B acxH cneKxpa KO&$$HA0eHxH nponycKaHHH MopcKOJ^ boam H ee noKasaxeJiH 
HpKOCTH A^fH pasAHBBUx yrflOB pacceHHHfl. Ho axHH abbueim onpeAeasiOTCH 
ocHOBHHe onxPHecKHe xapaKTepHCTHKif boah — noKaaaxeaH pacceflHHH h 
ocBa 6 BCHH 0 0 HHAHKaxpHca pacceHHHH. 3 x 0 xapaKxepHcxBKH, b cbok) ovepeAB, 
AHJOi BoaMOHsHocxb onpeACJiHxjb aBaHBHHfl noKaaaxeafl noraomenHH a ope- 
HHXb aobm BornoiAeKHS h pacceHHHH b oSmeu ocaaSaeAHH HaiipaBHCHHoro 
nOTOKa 8 MOpCK 04 : BOAC. H 3 MepeH 0 fl Moryx BHnOHHHTfcCH KaK B HenOanpHSO- 
BaHHOM, xaK H B BOaspHSOBaBHOM CBexe. 

IlpHSop npeAc?«BjiaeT coSofi BHsyaaBHHH ^oxoMoxp, b KoxopoM hpkoctb 
BponyiB;eHHoro 0^0 pacceanHoro BOAoft CBexa cpaBaaBaexcH c H3BecTHOH 
aapauee HpKocxbi© naacxHHH MoaoBHOro cxeK.3a: OBTHHecKafl cxena 
npH6opa BpeAcxa’saeHa na pac. 11. 

KioBexa BpH6op& aaBoaHHexcH HccaeAyeMoa poAofi, KpxopaH nado apo- 
KaHHBaexcH Hacocoisf} :ih 6 o 6epexca OaxoMexpawH. OcBexHxejib npaSopa co- 
CTOHT 03 aaMBM i^taaaHaHHfl, KOHACHcopa, Ana^parivi 0 oSboKXHBa. Ocse- 
THxe.xb yKpenaeH ftoBopoTHOM aHMCe, aaKpHBaioB^eM KJOBexy npaGopa 0 
BpamaioiAHMCH BOKpyr och. 

HSMepeHHft tj^OKaaaxeafl ocjia6aeH0H ocBexHTcaB- cxaBHxcH b Kpaa- 
Hee aaAHee BOJioHtefiHe, 0 CBex ox Hero, BpofiAH xoAmy boah b npBSope, 
oxpawaexcs ox c$epHHecKoro aepKaa^, bochc aero AocTHtaer oSxeKXBBa 
4>oxoMexpa, b ^OKajibHOH bhockocxb Koxoporo BOMeiAeHo ycxpoHCTEO abh co 3- 
AaHHH BO/reH cpaBHeHHH. IlpoBeAeHHe H3MepeH0H apKocxH cnexa, paccean- 
Horo BOA pa3JiHMHHM0 yrjiaMH, AocxBraexcB noBopoxOM ocBexHtejiH na xox 
HHH 0HOH yroji. B 3XOM cjiy'iae o6x>eKTHB ^oxoMexpa ocBeni,aeTCH CBexoM, 
pacoeHHHHM X0flnj,e3 boah, jieHcaipeHr b CHone napaajreflbHMx JiyaeS, HAy- 
EAKX ox OCBeXHXeHH. 

BejBB cpaBBeHHH ^oxoMexpa coctoht 03 HOBopoxHorO ocBexHxeJiH, 
BKjiK)0aK)iB;ero B coSh aaMny h MOAoHHoe cxeKAo, 03 HeHoABHHJHoro mo- 
HOHHoro GxeKaa 0 ^xoMexpHHeCKoS bphbmh. 

flpKocxH paccBHRBoro 0JIH HponyHi;eHHoro boaoh CBoxa cpaBHHBaioxcH 
c 'flpKocxwo HenoABHHfHoro MoaoHHoro cxeKAa. TaKHM o6pa30M, oaho 03 
Hoaefi cpaBHeHHH ocBeEAaexcfl cboxom, nponrcAmBM aepea fiOAy, a Apyroe — 

. - z,.* , i'-'-- • 

^ Ilocae casbh cTaxia b- neaari ua ochobc npafiopa HC &-25 6hjx paSpaSoraH h aaroTO* 
Bnea HQflwfi ycoBepracBcxBOBaBaMH cncKiporHApoeHh^®**®^ GrH- 57 . 
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[J\4 


f 


Phc. 0. Ixpisojionire runpotl^piOMeTpa !I'1>T-19 
iia nu('Oi.;o6o]n’i(OM cvHHe 


* 





'fir‘ 


A- '■ 

•J ' 
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M. B. KOSJIflHHHOB 


iipii6o|)a BKflioqaeTCH noc;ies<MBaTejii>Ho c jiaMHOH ^o- 
"BTO o^Wte^saeT oAHaaKOBHii peasHM hx paSoxH BHe aaBiteaMOCTH 
<JT 90aMOSKHMl KpiteSaHHH HaHpapBHHfl B HCTonHHKe nHTaHHH. noAaaaeMoe 
Sa i^£i6op HanpameKHe a CBura TpKa, Hflymero aepea aaMnH, ^HKcapyioTCH 
BO^DbTjipTpoM a awnapaetpOM. , SapKTponHxaHHe npH6opa ocymecTBaHeTca 
jiracToaaaJJM xoKOM aanpaHteHEKM 16 b. 



i — ROBera nswSQpaj S — odhkvnm aeatoBrem; i — parteu; t r— ntfmtmoop-, S a IS — JiaMnu f 

aaKanBBaaitn: « — RaapaiwBonoi# amspb np*6opa)j 7 — (^tenTHB ^oToMerpa; s — $o» 

-toKcrpaHecHaa npiMiMi} »—«KynHPi W— MO" , 

aoxaiae ewHaa ^^atonuaM « - orowjadl BapiOas; ii - )K«o»jBB«a*>aMlt oojW®!T«a.! 7S - chcb. , 

Hue nHaffipamK la^attaoaaaa rpaRjapoBoBnaa wwpiaBKaf felf's~^rpaajiqKmo»i»«e HeftTpajn.B«e 
*Bjn.Tpu; 27 — 8W»*BnBi«a, 22 — MoBOTa« otskjio oeawHieawii..--' ■aoafflita-aHajaE^op: 24 — a»- 
oaHKa-aoJiHpHBMWSS! <* -*■ eSdpHWOKoe aepttaao; t4 — aB^iywy a^^w ; a? — peomr; 2 i — astnepMerpi ^ 

■r V '■ -t': 29 — BoawtMWP; 20 ^ D^(*WliaWW*fc ' 

Hjih npoBpsettjMt »3MepeHaS b ^^^ix;vaHK iipHGop 

CHa6jKeH KOJinaeKtta* awsTf^imhT^f^. hs o^aa^oB ch- 

Hcro (X, 4 ,*= 475 i»|^), 8 e^»or 0 (X.a»« 

opaHJKeBdro 568 mi») h hbItje (X,^»604 aaji h 648 mp). 

BoAoaaSopsa* naoTfc apaSopa coeiow aa «tc»C9 H eEffiteMH mflanroB A«a 
noAa^H boah b ap^p H ee cAPia, aifeoc npHBt>A 0 TCH b a<»- , 

cTBHe 32 ieKTpoMoiopou MV-SO, p%6of«*Mpitf KBK H« nepeMBHgOM, tbk h aa 
nocTOHHHOM xoKe BaHpHJKeHHBM 110 H 2^ B. ftaeoc Bnoaae oSecnenHsaeT , 

noA'BBM boabi ha 3—4 m ot BaTepaHHirat cyAHA. 

OSmaft o6ieM boaw b npaSope cocxaBJiHeT okoao 3 «, hxo HecKoatKo a*- 
TpyAHflBT HceaeAOBaHHH onTHAecKHX xapaKTepacTHK r;iy6oKHx caoeB, Kor^ 
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rHAPOOUTHHECKHE XAPAKTEPHCTHKil H METOflUKA HX OnPBHEHEHHH 27 

apoKa^Hti paofKJOM KeB03M05HHa H8-8a HeflEOCTaxo’iHot flaoBH niaaHra 

H bpo6h ap0xosH«sa 6paTi. 6a'fOMeTpaMH. 

> Otcwh, CHHfHe e OapaeaHa npneopa, npa noMomg cwxBexcTByiomKx rpa- 
;»;yHpOHiOBHHX rpa^HKOs jaepesoaRXCH b Kos^i^HPHeHTja nponycKaHaa H noaa- 
aaveiis hpkocth bc^Hv bo kotophm aaTaM, noaMyaca paaeiicTBaMB 
(i9) H (20), BMWBcaiiieTC* noKasaTeaH 06aa6aeBHH a pacceaHiia csera b Bo;xe h 

«fpoHTca HHRHKaTpHea paaseeHBHH. „ 

norpeiBHOCTB orfpe^eaOHBH noKaaaTeaa ecaaSaesaa Koaeoaeica ox o 
§•% MywBHX BO« HO 12—15% naa bhcthx boh oxkphxwx oKeaHHaecKHx 
paSoHOB. OxHOCHxea&Haa Horp^Hocit onpefifineuua noaasaxeaa pacceHHHS 
w «poHHeM eoexasaHex OKoao 15%. 

4. HEKOTOPWE 3ABHCHMOCT0 
ME»CAy rHAPOOHTHHECKHMH XAPAKTBPHCTHKAMH 

CoraacHO ypaBHenHio (43) AM6api|,yMHHa, 

■* i 4- ^c0i 8* 


iTHTeBCHBHOCtBH^WWy HBayaenMH v i 

HOiiiy aaKOHy, npaaeM noKaaaxeaij ocaaCaeHHfl b 3tom cJiynae b k paa oxaa’iaeT- 
ca ox noKaaaXeaa ocaaSaeHHa HanpaBaoHHoro KaayaeHjia e. Torn*, doOBHa- 
aaa rio-npeWHeiiy noKaBaxeat ocna6aeHK«: noxoKa aepea t, HsieeM. 

Cf»K 8.'i': (52) 

BHiQe yaw yaoufuiaJiocb, hto napa«©xp A' moswt 6 hti> oupeflejiGH aa 
paBeHCiBa (44), ecaa HSBecxHH HHHHKaxpHca pacceaHaa a cooxHomeHae neat- 
ny pacceHHHeM h o 6 h;bm ocaaSaetiaeM. B CBasa c tgm, axo btot napaMexp 
arpaex cymecTBeaHyio poab apa npoBCHeHaa MHOrax npaKxanecKax pacHexoB, 
paceMOXpHB B08MOB£HOCTS» BpOCXOSTO H SHCXpOPO OOpOHefleHaa axofi BeaBBHHH 
aepea Hpyrao ontaaecKHe xapaKiepaciaKH. 

IIoHCTaBaM b paBcacTBO (^) , oapeHcaipcaniee aoKaBaxeab BepiaKa.xBHoro 
Ocaaeaeaiia a, aaaaeHBH 5zi h aoayaeHHHe naa rayGaa 21 a a hb nepBoro 
ypaBHeHBH cacxeuH (48). SaMeHaa noKaaaxeab q paaHHM euy nOKaaaicaeM c 
(51)' H o6o3HaaHB 

■ 10“'^‘-«>*",=* A K == B, 


aaxoHaH: 


t'sI' 




(A + B)[t 


Ha axoro awpaateHaa cae^ex, axo aoKaaaxeab BepraKaabHOfo dcaaSae* 
Haa ce He KBaaexca sejHiaHHOH nocxoHHHoft, a c yBejiHaeHa&M raySHHH (se- 
Mmm zi H an) a c BpapacxaHaeM xoJimaHM caoa (BeAaaaHW 2) npa6H^>Kaexca 
K CBoeMy rpaHHaaoMjr 3Ba'?6HBtWc< noKaaaxeab a cxaBOBHXca b xoaHofexa paa- 
iprTjM aoKaaaxeJiio ocaaSaeHaH aa^^yaHOf o aaayaeHaa c apa ycaoBaa ocBein,e- 
HHH noBepxHOCXH Mopa xoabKO pacceaHHHM cboxom aaa aa aocxaioHHO 6onb- 
raax rfly6HHax, Kyaa ne npoHHKaex npjmoe aajiy'ieaae co.iHaa (3)o = 0). 
Toraa, BMeexe (52), HMeeM: 
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M. B. K03JISHHHOB 


TaKHM oSpaSOM, no OffHOBpeMeHHHX HBMepeHHH npOBpaEHOeTH MOp- 

CKofi; BoaH (noKaBaxeai. e) h noasoaHoft ocBemeimocTH (noKaaaTesi. JierKo 
BiPiHcajfieTea K03$$HHKeHr k, noKasHBawmHH bo ckobbko pas ocjia 6 jteH 0 e 
HanpapaeHfforo noTOKa npeBmnaeT ocfla6aeHBe aH#$y3Horo aaayqeHBH. 

Ha paBeacTBa (54) oraeTSHBo BnaHo paaamHe wiejsay noKaaaxeaHMH o6- 
mero oeaaSseBEH e a BeprsKaatHoro ocaaSaeaBH a. PeayaBiaTW MSoroaHC- 
aeHHH* BBMepeHHH noKaatisaiOT, hto otkpmthx paftoHOB OKeaBa cpeanee 
3HaB6B(He Koa^apHeHaa k cocTaBaaeT Jt;0,20 — 0,25. OaaaBecKB paBaHEae 
Meatpy a^aMH BenaBHaaMa Bnoase hokhtho, tbk kbk noKaaaTeab s npeflcxaB- 
aaer «o6o# cynwy noKaBaTeaeft noraotpeHaa a pacceaHHH, a noKasaxeai. a 
caaraeTCfl na noKasaxeafl noraoipenHH a aamb hb floaa noKaaaxeafl paecea- 
HHjt, xaK KaK Saaropapa BHTHHyTOCTH HHpHKaTpac pacceaHaa Bnepep, b na- 
npaBaeHBn napaioipHx ayaea, pacceaHHHH b MOpe cbct ho aBaacTca noxe- 
paHHMM paa ocBeipeBiia HHUseaejKamHX caoes, 

BoaspaxHuca xenepi. k ypaBaenBH) (46) FaMSyppeBa. Ilocae necaoacRHX 
Ppeo6pa30BaHaS; oho npHHHMaox caejoyioipBH bha: 

(55) 


C 


1 + ^^ / a H- VT+IJT/ a 


IIoayaeHHoe paBeHcxBO noaBoaaei cfleaaii. saKaroaepHe o xom, axo ah<|)- 
((jyaHoe CKrpaweHHe Mopp aaBHcax xoafcKp ox cooxHomeHaa MewKpy paccea- 
HHCM saapA n noraoipeBHeM h noaxony ho aobikpo cyxpecTBenHO MOBaxtca 
e rayeaaofi. 3xox BaatHuft bhboa noanocTBio nopTBepatAaexcH MHoroaacaeH- 
HHMH aKcnepaMeHTaaBHUMH paBHUMa. 

OxMexHM, aio papaKaa, cxoaipaa b npasoa aacxH ypaBHenaa (46) FaMCyp- 
pcBa, coraacHo paaeHCXBy (51) npepcxassHex co6oh hg axo hhog, khk nonasa- 
xeai. ocpaOaeHHH pH^^yaPoro asayp^HHa c. Torpa, bmgcto (46), noayaaeM 

i±^'. (56) 


t 


Pemaa ypaBHOHae (51) othochxg.xbho p u nopcxaBaaa ero aHaaeHHO b (56), 
HMeeM: *- 


A- 


e + a’ 


(57) 


Oxciofla, noaaraa b cootbgxctbhh c (53) c — a, HaxopHM BBipaH^eoHe, onpepe- 
BHiorpee noKasaxejitnoraoipGHHH flH 4 )$y 3 Horo HsayneHaa a sepeanoKaBaxeat 
BepxHKajiBHoro ocaaGvXGHHH a H Koa^^HpaeHx pii^^yaHoro oxpaHteHHH Mop« C: 


1 + C 


(58). 


nocaepHee paBeiicxBO npaoSpexaex onpepeneHHHH HHxepec b cbbsh c xgm, 
uxd HenocpspcTEGHHoe aKcneppMeHTaaBHoe onpepeaeHHe noKasaxewH norao- 
IPCHHH COnpfla<eHO C SoaBHlHMH TpypUOCTflMH. 

yaHTHBaa, pxo AH(ii$y3Hoe oxpawcHHe MOpp b oxKpuxHx paaonax BectMa 
HGBejiHKO (t^mPo C He PpeBiiniaex 0,02— ^0,03), hs coothohichhh (58) cae- 
flyex, pxo ocaaSaeHH.e pP^^yaHoro noxopa b Mope domth noBHocxtio onpepe- 
a*texc» HCTHHHHM BOl’POipe'^HdM. B TO )«fe BpeMH, OeaycaOBHo, onpepeaennyH) 
POJIB B axok npoBiecce srpaeT h pacceapHe Ha^p. BHDie y »«6 ^wao noKaaaHO 
(5i), HTO : •' ' ' 

(X ~^2a[t, (59) 

OTKypa c oraaSKofi, He npeBwuiaicaHe:^ 0,01, xaK khk SeaBaMa [x* oaent Maaa, 

a = c 4- F- 
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M. B. K03JIHHHH0B 


TaKHM o6pa80M, no oAnoBpeMeHHHx HBMepeHHH npoapaHHOOTH Mop- 

CKofi BOflH {noKaaaTejifc e) n noflBOAHofi ocBena(eHHOCTH (noKaaaTejii. a),, aerno 
smHcaH0TC« K084)$EniiHeHT k, noKa3HBa!Oin,ifH bo CKoaBKO pas ocaa6aeHHe 
HanpaBaeHHOro noTOKa npeBUinaeT ocaadjieHne jiiH$(J)y3Horo asJiyneHBH. 

Ha paseHCTBa (54) oTHeTanso bh^ho paannaHo MewAy noKaaaxeaHMH o6- 
mero o<caa5aeH0H e h BepTHKaJiBHoro ocjiaSaeHHH a. PeayatTaTW MHoronnc- 
JiBHHHX HaiaepeHHii: noKasHBaiOT, bto ji,Ra otkpbithx pafionoB oKeana cpoAnee 
sHaneaae KO^^HUHOHTa k cocTaBJiHeT ?t;0,20 — 0,25. OHBBBeoKg pasAHnae 

MejKAy atHMH BeAEBHHaMH BHOAHO nOHHTHO, TBK Kait HOKasaTeAB s HpeACTas- 
aaer co6ofi: csTBSty uoKasaTeaeft norAomenHH a paccenHan, a noKaaaTeai. <t 
CAaraeiCH as noKasateAfl norAOinenaH a ahhib as aoae noKasaxeAH paccen- 
HHA, TaK KBK 6HarOAapB[ BHTHHyTOCTH HHAEKaTpHC paCCGHHaH BnepeA, E Ha- 
npaBABHaa naAaHaaax ayaea, pacceaHHHa b Mope cbbt ho HBAHexca noxe- 
pHHHMM jitSiSi ocBemenaa HHHteAejKamiHx caoeB. 

BosBpai'HMCH xenepB k ypaBHenaK) (46) raM6ypaeBa. IIocAe HecAoasHHX 
np6o6pa3OBaH03 H oho npanaMaeT cAeAyioipafi: bha: 

(55) 


i; 


i j a -{■ y \ A- ! a 

IIoAyneHHoe paBeHcxEo nosBOAHex cAeAaxi. saKAJOHesae o iom, bxo a®^- 
^ysHoe oxpaweHae Mopa sasacax toabkq ox cooxHomeHHH MowAy paccen- 
HHCM HasaA h norAomeBaew a noaxoMy ne aoahoio cymecxBeHHo MeHHXBca 
c TAydaHoir. Oxox BaHtHHH bhboa noAHOcxbio noAXBepHSAaexca MHoroAHCAeii- 

HHMH SKCnepHMeHXaABHHMH AaHHHMH. 

OxMexHM, Hxo paAHKaA, CTOfflUHH B npaBoii nacTH ypaBHenaH (46) FaMdyp- 
pena, corAacHO paseHCXBy (51) npeACTSBAHex co6oh hc hxo hhog, ksk noKasa- 
xoAB ocAaCAeHHH AH$(j[)y3ftoro HsAyHOaHH c. Torpa, bmccto (46), nonyaaeM 

(56> 


t 


Peinan ypaBHOHJtc (51) oxhocexoabho p h noAoxasAHH ero ananeHne b (56), 
HMceM; 




c -}- « 


(57) 


OxcioAa, noAaraH b cooxBexcxBHH c (53) c — a, naxoAHM BHpaH<eiiHe, onpepe- 
AHioipee noKasaxeAB norAomoHHH An^^ysHoro HSAyneHHH a nepesnoKasaxeAt 
BepXHKaABHOrO OCAadAGHHH a H K03^(|)HpHeHTAH$$y3H0r0 OXpajKOHHH Mopa C: 

„ ad-C) 


1 + !: 


(58), 


IlocAeAHoe paBeiicxBO npaodpexaex onpeACAeHHHJH nntepec b cbhsh c xgm, 
Axo HenocpoACTBeHiioe aKcnepBSSGHxaABHoe onpeACACHHe noKasaxeAH norao- 
ipeHHH conpaa^oHo c 6oAi.inHMH xpyAHocxsMH. 

YaHTHBaH, HTO AH<ii<|»y3Hoe oxpawoHHe Mopa b oxkphxhx panoHax secbMa 
HeBeAHKO (odmHO i He npeBMinaex 0,02—0,03), as cooxBoracHHa (58) CAe- 
Ayex, Axo ocAadAeime A0$#yaHoro noxoKa b Mope noHXB hoahoctbio onpeAe- 
Aaexcft hcthhhhm noraomeBaeM. B xo a<e speMa, CesycaoBHo, oripeAeACHByio 
pOAb B axoM npopecce Hrpaex h pacceapae sasaA- Bwxae yate 6 hao noitasaHO 
(51), ATO ■ 

a = -(- 2ap, 


(59) 


OTKyAa c omnSKofi, He ripeBUinaiwuefl 0,01, xaK khk seAHABna p® oaohi. Maaa, 

a = a 4- p. 
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— X4PAKTBPHGTHKH H MBTOAHKi Hx OnPXS/IBJIEHHH 


29 


nojfBayact cooTHonieHHSMH (30) m (58) jr^rwri tra*a,„ 

HHH fla$$y3Horo aaJiyqeHHH b: - ' noKaaaTejii, paccea- 


1 + S’ 


m 


pZT ^ H Haaa. 

«oflCTaBaHHBHero3HaaeHH/a H3 (58THax^^^^ OTHocHTeaBno ;x « 

^ i - C^- (61) 

6aa3KiM®rHya"r^iJSc?B“ilSH0™Ta“irKrKa^^ 

peAt, 5 « I u (31) ro a ^ a -i- „ -r. - r ^ ° 

at ss= a -1- f! ’Vaxj'tzxr k * ^ C TGM MH BHJI6JIH 'JTO 

aa paseHCTBa (60), ocSeHae rMope^Air"^^®" 

aeHHH noTOKa ecTecTBeSo cRPT^Tf o«HOBpeMeHHHx HaMepeanfi ocjiaS- 
Horo noTOK? (nZpa^HOCTTMnn^^^^^ a^CMem-OB oc^a6:ieHBH nanpaB^reH- 
mo*ho nojiy^aS Bce Heos^ HPAHKarpHc paccLpHa), 

cBeroBoro peHtpua modh Otw nn« flna pacqeia xapaKTepacTHK 

« ^cne™»,e« pa 60 T*,’ »»«.?«HTSZSrr,n™p.T„H f 

^eH.s„ ycaoBP* npoBaaopc,.. aap^ro^Sr^opaTfr 

jihtepatvpa 

^(]Gpr 1^3, "t. O aH$$y3H0M oxpaweHHH cBera MyxBoa cpeaH. 

A W 6 a p a y M H H B. A. ■■ ’ 


MytHOg cpeae. 


*WaB ■A''H~nnrp" cnocoS pacBexa pacceatHHH caeia b 
r a M 6 V D n a?A% & 1944, M 3. 

r e D tu^v^ii” A* A Wofi ®®**P 0 cy o AB6THOCTH Mopa. M., 1924. 
teu a if A HaCpaHHue rpy^^H no ^oTOMerpnuB a 4DTOTexHHKe M 

/ 1 ■_. /‘i 1; i„“5s„rrr, 

fiber ibrem Zusammenbano- niit Meere und 

pbiBche Zeitscbrift, B. 3,19.50. ^ t^g*^«toes9ungen. Deutsche Hydrogra- 
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T P y A U M il G T 11 T y T A O K E A H O JI 0 r H H 


Ton XXXV 


M. B- SooMtuuuoe , 

I'HAPOOnTH^IECKHE XAPAKTfiPHCTHKH 

H metoahka hx ohpeaejiehhh 

Moft rHAPOOHTanecKHMH xapaKTepMcxHKaMH noHHMaWTcg ^ $H3aKo- 
H 6H6JiorHqecKne xapaKTepHCTUKH BOfl OKeaHOB, Mopea, oaep h 
wBtrax BoniiHX (lacceaHOB, onpeAeBBromae ycaoBBfl pacnpocTpaaeHHB b 
©B era. Hpa sxom noA dokhthcm «cBeT» noApaayMeBaercfl saeKTpoMarHHXft^b© 
BBayBCHHe, cocpeAOTOBeHHoe b tbr HasUBaeMOM onTHBOCKOM ^acTKe cneK^^ 
e ftSByncHHe, saKaroBCHHoe b HfiTepsaae aJihh bosh ot k ^= 0,1)1 AO A 
*= d,w ft. OuTHBecKHa yBacTOK cneKxpa, cJieAOBaT^Hp, 

em BaCTB, JieHtaiaea b npeAenax ot X = 0,4 HO X « 0,8 p. TaHBM 

o6f«»80M. THAPoonTHBecKHe xapaKTepaCTHBH onpeAejifltox ycBOBM pacnpo* 
cxpaHeHHH B BOAe KaK bhahmhx nyBca, xaK h 

aOM HBByBeHBH, npHHaAJiewamero k yaBxpa^HOJieTOBoa H 

BacTBM cncKxpa. Heo6xoAHMocTi.- HCcfleAOBaBHH ycaoBaa pacnpocTpaneHHH 
9TBX JiyBOH 06BHCHHeTCfl TCM, BTO HpH pemeHBH paSBBBHOrO pOAB 3 HAaB 
nPHXOAQTCfl BCxpeBatBCH C BOSAeaCTBUeM nOBH HSJiyBeBHH HeXOUBKO Ha BMO- 

bLccKeh raaa, bo a m pa3Hoo6pa3HHe pacTHteBiBwe u jK^oxHHe 

mh AoTonBactHHKH, $0T09BeMeHXU, HEpaHOMexpH H AP- Kpowe Toro, «aR 
Sbcctho, HHtJtpaKpacHoe HaByBeHBO Brpaex BecfcMa cymecxBeHHyio pOBB 
a xenjiooeMeiie newAy oKeaHOM h axMoe^Bpofi. 

B rHAPOtJtOTOMeTpBH AO chx nop OTcyrcTByet cxpOToe paarpaHB^Be 

HBTHfi 0 HO BHpaeoxaiio AOCXaXOBHO BeXKOfl H HCHOH xepMBHOBOri^. O^K 
H TO >K« BejiBBTOH BBCxo HasHBaKAtH Bd-pasHOMy 0, Bao6opOT, noA oaBhmb 
H xewB wo xepMHHaMH HHOXAa noHHMaKwca paaEHO 4 >H 3 HBecKHe 
9 to BifaOTCH KaK Bamefi oxeBpCTBOBHofi, thk h BHOcxpaHHofi h, oco6eH^ 
nepi'BOABoA BBTopaxypH. B peayBBTaxe paaBHo aBxopH ho Bcerpa aoH^a^ 
ojura Apyroro, noatowy nacTO BoaHHKaioT 0100600, a HHoxAa h npocxo aaSByw- 

^'’'“iTpajKAC Bccro, npHBOAeM onpeACBeBBa ochobhux rHApoonxHBocKHX 
xapaOTopHCTBK c yKaaaHHOM hx pasMepnocxH h oahhbu. » Bbtopaix ona hsm^ 
pBroxcH TaM, tab tobbko 3to bosmowho, onpeAOBeBHfl h o6oaBaaeHHfl 
L..»tc» Ba p.apa6oT..BOM B 

BM G. H. BaBHBOBa rocyAapcTBOHHOM cxaHAapxe («rOCT 7601 -- 55 , 3 )H 30 a^a» 
OnXHKa. O6O3HaaeH0H OCHOBHUX BOJIHHHB®), BBeACHHOM b AoacTBHe B 

Mo>kho HaACHTBCH, BTO noMemeHHo xaKoro nepenHH (aacKoaBKO 
BO chx nop ero b AHTopaxype ho npHBOABaoct) nocayjKHT peay yHB$ 0 Kat^» 
?«LAapTH3aHHH B o6aacT0rHAPO#pxoMexpHH htom caMHM homohcot y^J- 
HHTB OTMeaeHHHe. BHine HeonpeAeaeHHOcxb nroBaxaft a HeaerKOcxi. xepMtiBO- 

"^'^T^peTHHecKHe ochobh mAPOonTHKH,^ KpaeyroABBHM Ka«HeM 
hb^otL npo6aeMa pacceflHHB HanyaenHa b MyxB^ttx cpepax, pa 3 pa 60 T«^ 
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M. B. KOBJinmiHOB 


<I> 0 K=. Ho:,c*a » oaofcma, J„7„ pacKp«„aK.T maaa 

Moii HM lUKOJiiai coneicKHa I $ rrnon»ccoB npoTeicaiotutix B BOAax 

fle™ C MeTOABKOH B TCXHHKOii 

paBAHBHWx oaoceHuou. ^ ^ rjieacTBHe aroro, c iiatnaMH cboab- 

a„»poto,OM0rpaaacK« a.,,«.peH« . p„„„ . 

m.nMn o „,wap',,™ib.,oS a.n.api.Typu v. iiPflo- 

■OT COnpOMtUlHUX liOaMOJKBOCTCH. ,a,,r,nAnrrTlfKH B HllCTHXyTe OKCailO- 

""‘If/SrpT,”';!:™ “ r/'^»o«or:,“a,:’a,a» » «». .,a,.pa.. 

zz —a r;.i«caao..a«« 

MeToaoiriaaapo#oTOMOTp«aaci«i MWO" ^ ^ 

paaro,. „a 

p aaoTi:oar«, apajicaa a..|»..Tp<.....oii ., nMyi.ponoA»»KO'>»» ’«»' 

"■"oeaoaHaaao. H. ,>aaHa.x »oa™.™ 

iipHOopoii, l7 liajmao»a\rOH), plaCTHTyTOM oaeaHO- 

„„M »a™— Toal'ac^o c”“roS ‘a AP-, 6Haa 'p.ap.eoraaa. 
jlOl'HH AH CLLr ..rynnuaviMfl H H 31 'OTOnJU!HllK KOMHUeKTa 

ToxiiHBOCKHe yCaiOBUH A^ia cocToiuero h 3 HOXhipev 

craHAapTuoa rHApoonTH^io.cKOSi J/ KpoMe Toro, MH 

npaSopoB a f aa' xoaY cyAaa a 

ooocnoHOuaa BOaMp/Kaoorit •• ocneraeHUOCToii na 6oabuxHa\ 

AJiH^caiBuaaJTBHHx naroTOBJicHbi onwxHue o5paaAbi. 

rjiyuvuiax b HOAHe ou.iix paai r -j-nii rTxxbe uocjio napeBiiA rnAPO- 

cb{o ABy^ rPAPOonxaaecKBX TeopoxHBe- 

oBXunocKrrx xapaKxcpucxpK h ^aopkchba 

CKKX 3^aBHCBM°XCXCH MOyKAY pa3JI0HHMMH 00X006- 

.H3Mepoinui, H win KpaxKoe oniicaHHe uoboh roAPoou- 

CKOMfi- xapaKxepHCxOKaMH, ^ ocaoBUue BonpocM mbxoa^kb 

.rii'iecKoa aiinaparypw h ic ,,.>vionf>naM HaAOHievmo mcxoahmockhx 

=rsi:; ^ 

hoh aunapaxyp.H. UCBOBb,.Banv.B ua n.u'.oTax b modo mo/BHO 

thmockh HJia iiaiiABHBUX 3Kciiop«Me.Hxa * ' ’ P ,,, jjqhhxho, hto ana- 
„r,,a„»A«TbCH M„PA»,»„U>, «c;.OM ^ 

«naK,Tc«, TPP K.K pypyy ' 
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rUflPOOnTHMECKHE XAPAKTKPHCTHKH H METOHHKA HX onPEflEJTEHHH 5 


1. OCHOBHME rHAPOOnTH^ECatHE XAPAKTEPHCTHKH. 
onPE/^EJlEHBA H OfiOSHAqEHHH 

^^pea(;^e upacTynHiB k onpeflejieHHHM rEflpoonia^ecKHx xapaKiepa- 

CTEK. OlMeiEM, ^TO fi rEftpC^OTCMeipBE aHa^HTeaBBO yflOfiHee DOJIBBODaTfeCa tf© 

cseTOTexHEnecKHME, a aBeprerB’iecKBMH BeaBBBBaMH (CeHa, 1949), t. e. one* 

pHpOBaiB He nOHflTEHME «CBeTOBOfi nOTOK», «HpKOCTB», «OCBemeHHOCTB» 
H.T. Am a nOHHTHflMH «JiyHHCTBlU nOTOE», « 8 HepreTBBeCKaH flpKOCTBS, <OBepre- 
THBCCKaH 0 CBen;eHH 0 CTB& h t. A- BBime ywe ynoMHHajiocB, bto b rHApoonraKe 
HCCJieAycTCfl He toaBKo beaemob, ho a yaBTpa(j[)HOJieTOBoe a HB^paKpecHoe 
HaayMeBH* a apa peateHaa pbab aaAaa MOHiao BCTperaiBCft c ACjaCTBaea Boaa 
HaayMoBaa aa caaue paaaa^MHe npBCMBEKa paAEaBtaa, apaBHe cneKTpaas- 
Hoa MyacTBaTeABHOcTa KOTopwx Moryp BecBaa cymecTBeHHO OTBHHaTBCH ot 
K pHBOH caeKTpaflBHoa ByBciBHTeaBHocTH aeaOBfeBecKoro Paaaa. SaepEd'IrHae- 
cKHe BeaHHHHM.KaK asBecTHO, coDep- 
aieuHO CB 060 AHH OT KaKHX 6 bi to bh 
fiBiao ipHaBoaorBBecKHX oco 6 eHHO- 
CTefi apoHHH, B to BpeMfl KBK CBt'TO- 
TexHHMccKae saBacHT ot bex. 

B cjiynac Heo6xoAHMocTH nepexoAor 
8HeprCTHBeCKBX BeaEMHH K CBCTO- 
TexHHBecKBM oc’yniecTBJiHeTca bgcb- 
Ma BpOCTO. J3,JIH BTOrO Heo6xOABMO 
TOBBKO 3HaTB TBK HaSBIBaeMylO OT- 
HOCHTejlBHyiO BHAHOCTB V HHTepe- 
cyK)U],oro nac npHCMBEKa Haflyae- 
HHB, T. e. BEA lyHKAHH V~/(X), 

PAe k — AJiHHa BOJiHH HaJiyaeBEH. 

B AaJi^HOEiucM BOA TepManawH no- 
TOK, apKOCTB, cHjia cneia, ocBeiaen- 
nOCTB H T. A- BCIOAy nOHEMaiOTCH 
9HepreTHBCCKHe BeJIIlBBHBI. 

BhiACJiBM B Mope CecKOBeBHO MaaHfi o 6 %eM dv = dq . dz. (pBC. 1). ITycxfc 
aa BcpxHKK) rpaHb dq aroro o6icMa otbocbo naAaex hotok MOHoxpoMaTHBe- 
CKEX jiyneH, pacxojKAOHHeM KOTopiix b npeACJiax ajicMCHTapaosTO oSieiia 
MOH<B 0 npeBedpe'Tb. 06o3BaBBM botok HSJisnieHBH, ttaAaioiABB aa rpasB, 
9epe3 <I>o, a cosAaBacMyio bm ocBcmenHOCTb nepea E. 

IlpH npoxcvKAeHBH BOTOKa Bepea oSbeM di^HacTb ero d<t>^y, 6yAeT Horao- 
iBieua, a nacTB — paccoBHa. KoaHnecTBO noraoni,eHHO:& h pacceHHHOfi 

MopcKofi BOAOE aBeprsE HajiyMcHEfl oopeAeaBCTCH cooTseTCTBeaHO aBaHeHBfl* 
MB ee noKaaaxeaeH noraonieiiBB b pacccHHBii, KOTopsie npaBaABe^Bax k HBtcay 
BaB6ojiee BaatHUx rnApooBTBBccKHx xapaKTepBCTBK. 

IIoKaaaTeaeM noraouieHHBJt MopcKOH boah H aaHBaexcH BeflHBHHa; 
06 paTBafl paCCTOBHBK), Ha KOTOPOM BOTOK MOHOXpOMaTBBCCKOrO HaayBeHHH, 

oCpaayicinero napaaacabHHft ny^oK, ocaaGaflexcB b peayabiaTe noraoiBt^iaM 
B 10 paa. noKaaaTejib norjioHieuHfl xaKwe Mo».eT Shtb onpeAoaeH Kan Beaa- 
BBBa, paBbaH OTHonieHiiio botokb HaayHeHHB, o6pa3yionxero napaajieJiBHHH 
nyBOK H noraoiAeHHoro eABBMBHHM oOtjCMOm MopcKoii boam, k ocBenxeHHOCTH, 
coaAaBaeMofi bthm botokom Ha QcpneH/tHKyjiHpHOH k neMy bbockoctb: 


A 

^0 





lj|||||||R||^^ 

dz 

itil L. 

U-.I 

1 

1 

1 

(p^ 




Phc. 1. Cxewa onpeaejieHHH noKasaTeoiefi 
nOiviomeHHH, pacceaHBH h orjiadacHHa cBexa 
B MOpcKOft BOA© 


M 


C?<I)o>t 


M- 


rf<I>ox 


( 1 ) 


‘ <X>f,dz Hdv ’ 

PAO M= 0,4343 ... — MOAyjTb AecHTBHHHx jiorapH$MOB. 

IIoKaaaTejieM pacceBHBB aiMopcKoa boaw HaatiBaeTCH BeBOTHna, 
OOpaTHaa paCCTOHHHK), 31 a KOIOPOM BOTOK MOHOXpOMaTHBeCKOrO HaayBeHHH, 
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AI. B. K03JIHUKUOB 

oe^isyion^ero oai)aJHteai.HHt ny-ioK, OMa6jmeTCfl b pesYai/faTe 
B 10 J,a3. noKaaaTeai, pacceHiiHa raKHse mokgt Gbitb onpoflejfm j..-a,K S raa 
paiiHaH OTHOHieHBKi xiOTOKa HajiyaeKiiH o6paavioiiir-ro TT-inn -tTr; " * ViiHa, 

..lOM axHM noiOKOM Ha nepnoHAHKyaHpHofl k noMy n.-rociv-ocTH: 


rH,,UJO0iJTHKe STix j:fOKa,jaTe.aH oSbFmo .mucpmoTCH a oopaxHHX Merpax" ' 

-iJk'TPn T ! ^ iTapajiAOJir->Hi=.w nyioK, ocjiaoaHeTCxi b pcayaPTaxc coBMecTHoro 

MOJKOT 6 I.ITF OrTriA-r?. ron -ir. ' '' ■‘^ 0 «ayaT«JIB OCJia 6 a 0 HHXI TaKHCO 


OveiiiiAHo, BTO 


(Porf* 


‘ 7id» ■ 


p P paa.epHocxB 

^ H O, BOKa3axe.p . mu.paLc. „ oSpa^ii^x .Lax ' 

^HTeparype Bacrc noAPayKiTCH 

oc;.ao;,c.uHio cneTa'H;'B 10’ a 

.JonipntMOBp B axo. c.y.^e axa mh 

HOuaaaTe.iHMK vorHomeinm paccePHiin a' u ocmQwiJt'. Oaea^iZ^, 

K — A/y.\ a jlfa' Me — A/s'. 

™p». ..yv. * (p„„. n‘, ZLZZZA-"’'’’''’’''’""" 




d) =x; (l)|je 
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rUnPOOnTHHECKHB XAPAJ{TEPM!C!THKH H METOAHKA HX OIIPEABIIBHHff ^ 

PaBeHCTBo (6) nosBOffaeT oiipeAeAHTb elite abb BectMa BaHtHHe onTHAecKne 
xap aKtejpHCTHKH boah •— npospaHHocTi. a K03(]^$HAHeHT npoaycKaaaH. OocAeA- 
Haft, B CBOK) oaepeAB, OAHOSHaBHO onpeASAneT onTnaecKyio nnoxHocTt. 

Koa^^HnaeHTOM nponycKaaHH t MopcpoH boaw aasHBaeTca 
OTHomeHafe noroKa HSAyaeaHa, nponymeiiHoro aeKOTopiiiM cAoest boah, k no- 
TOKy BSAyaenaa, ynaEmeMy aa 9tot caoh*. 

^ ^ ^ (7) 

BeAHAHHa s'z iiaaMBaeTca onTHAecKofi rAy6BHOH t. 

Ha papeacTB (7) oaeBKASo, ato Koa^^HAHeirr npoiiycKaHaS T HBAaeTca 
BeABAHHOft SeapaaMcpHOB. 

J3|eCHTHAHHH AOPapH^M BeAHAHHW, oGpaTHOH ‘KOa^^HAHeHTy npOAyCKaHHH, 

HaaHBaeTca otiTHAecKon nAOTHocTtioZ): 

= ( 8 ) 

npoapaAHocTbio 0 MopcKoa boah HasBiBaeTca OTHOtoeane noTOKa n3Ay- 
Ae'HBH, uporaeAinero b Heii Sea HaMeHeHHrt HanpaBAenaH nyTt, paBHwii bah- 
BHite K noTOKy BBAyAenna, BoracAineMy b BOAy b bhab napaAAeABHoro nyAKa.' 

HHaae roBopa, npoapaABOCTtio MopcKoa boah naaBiBaeTca ee K09$$HUHeHT 
nponycKaHBa Ana OAHopoAHoro caoh eAHHHAHOH toaiaBhh. Ha paseacTB (7) 
CABAyeT, ATO 

0 = e-»' = 10-*. (9) 

IIpoapa'raocTb 0 — BeAHAEfia fieapaaMepaaa. 

^AH SHaAeHHH BGAHABH T H 0 fiCePAa COSAIOAaeTCH yCAOBHe: 

0 <7'<1 H o<e<i. 

Ha (J»opMyAH (9) CACAyoT, ato noKaaaTeAb ocAaSAenna ahcaghho paBea 
a6coAiOTHOMy aHaAennio AecaTBAiioro Aorapa^Ma npoapaABocxH: 

s==|lg6|. (10) 

TaKHM o6pa30M, BenaAmiH s a 6 OAnoaHaAiio onpeAenaKW Apyr Apyra. 

EcAH 9AGMeHTapHHH o6xeM BOAH dv (cm. pHC. i), OCBeiAaeMHH nOTOKOM 
H3AyAeHHH (Pn, paCCMaxpEBaTb C HeKOTOpOrO paCCTOHHHH B HanpaBAeHHH S, 
cocxaBAaiomcM yroA 'y c HanpaBAeaifeM iiaAaioiABX AyaeB, to, BCAeACTBae 
HBAeHHH paCCeHHHH, 9TOT 66'beM SyAeT CBeTBTbCB KBK HCTOAHEK BiSAyAeHHH, 
HMeioiAHn B 9TOM nanpaBgieHHH aHepreTHAecKyio cany CBexa: 

== i (t) dv^-^li'~dv. (11) 

PAeo' (y)-HaTypaAbHHH iiOKaaaTGAbpacceaHHH b AaHHOMHanpaBAeuHn (ropuiyB, 

1958). Hepea p' BaroM paaeBCTBe o^osHaAeHHaTypaAbHHiinOKaaaTeAbHpKocTB 
MopcKOH BOAH, a Aepea E — no-npe?KHGMy ocBemeHHOCTb BepxHeS rpaHH 
oSieiwa. Kak HSBecTHO, apKocTb HAeaAbuo OenoH noBcpxHocTH^, nepneHAn- 
i^’yAfipHOH HaiipaBAeHHK) ocBemeniiH, onpeAeAHOxcH kbk 



^ 3A9tib H B AaaBHeHUieM boa HAeantHO CeaoS MaroBoa noBepxHocTbio noHHMaercH 
AH$$y3Ho OTpajKaroiaaH, HanpoapaaHafl h ho nornoiHaromaa noBepxHOCTb. 
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B. K03JtHHHHOB 

Ky-.-00Kaaa.^r “:S B.Sr BwrpooBx.aecKyK, xapaK.epnc™- 

CHBM naBBiBaercH oxHomeHHO 

npai!flei!mo jiyaew, ocBomaiomux parcMaTpmLMWH 0610x1: 'y-'“‘PBO^i Ha- 


pa;^;ocJSi::;:™;?f!7;-?rno" ™KaBaTe.„ bpkocxb oopaxHa 

oepaxHMx Merpax! ^Phocth oPbibho BaMepnexcH b 

BeKTopoB, 6y,,er inxyicxaB i™/ ’ r '’™"B'omaR kobph 9tmx 

sr-::, r-i/ i S»T"=™ - 

»ram:„Tp,;cy ™ ., ?4'. ' '“' rr'''"”'’ •'»■"“■ no»,™y 

som.iri.ioro . Boia u Monmof.'”,,/,''*’'/'™’"" P'^oomuM moioani.,,- 

ncamroo., „p„-oc,„ ’S“ 

»-”““™ro"“ «««>»« „«„paB„o. 

-■=- ^ Idw, 

cocxaTOTBOT yro.t ^ 
’»'« HOKaaaxeBB pac- 

dw ~ 5 fi' ( t) dw, ( rj 4^ 

4tt 

Mopyat AecHTHinBix' florapH(|.MOB. , 


\dw 2 nr 


rjsiti prfj, 


TC 

a s...2,.P/ j3'(-)sia7c/Y. 

0 

noKariaTojifi mpKoc/n' a hti n w r ■-. t- r - iiojnto.y roica iie iBiAfiKaxpiicoH 

«P«oo,.,,„aHHAH.Ka . pMcoB pacceaHwn x(y). Ec.™ BCYaoHTHocTi... 

].u\ccGHiiMa iiajiyqcHHH BHyTp.H TejiGCBoro yraa dw o6o3naB:BTB 'iepo3 arf-l — 
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rHflPOOnTHnKCKHE XAPAKTEPKCTHKil M METOAHKA HX OnPEJI,EaEHHH 


TO HMeeM oqeBfrjijioe ycfloime: 



HJIH, ppHHHMafl BO BUHMaHHe (15): 

IX 

4- ^ X (t) sin 'j'f/'if = 1 . (17) 

0 


Ka paBoiicTB (16) n (17) c.rie;(,yeT, bto 

, , 4A/p/(Y) 

^ (t; — 5--- 


■Ip (t) 

G 


(18) 


Ecjin nopea neinp pacccsHnaroinero oila.cMa ifpoEPCxn lurocKOCTK, nepnen- 
jliiKy/nipnyio napaiouiHM nysaM, to noTOKii pacceninioro nanyvetnin, {.acnpo- 
CTpanfitoiMiiecn no ooe CTopoiiu ot otoh ruiocKocTii, snannTejii.jfo pas.TiiMaioTOi 
Mt'/KAy co 6 oii, TojuiKO ju’jh mhcto MOJionynnpiioro pja’cenimn, oGyc^ioBjicHnoro 
(|)JiyKTya!;KnMn iioiothocth, :->tvs iiotokh o;,umaKOi:u, etc cooTneTccnyoT C(j:cpH- 
nccKOT! (|)opMc wix;,uii:aTprK:w pacctnMKHH (tok iiaoLinacMOM iniAnnaTjnice Pc;ien). 
HiipHicaTpKCM paccenuMH ;r.a;KO ii.nn OMcnn muctux OKcammecn’Mx noii, cnniJin 
nwffajyTu Biiepeo, t. e. n naiipaR;u'iiim iinpatoiiinx ayMoii ii hm(.tot ivnmnaar,- 
iiyjo 4 'opMy. Paa.u-i'me b noTonax jiaccounioro najiyBemin, OTnpacBiii<ie.MUx 
BiiejKVi M jtfciaa or tojibho mto ysuiMjinyTOH norpaHH'inoii linocivonii (nxiii, 
HHa'u.' roBopH, acoMMCxpHB mianBOTpsic jUicceniran), n aHaBiiTCJiwioii Mope 
oupejicnneT yrnonnir pacnpocTpanemin CBOTa n Mopc. IloaTOMy BO.aiiisaoT 
iieofixoaHMOCi b b nojn”ie.Hu.ti jon.'in'iccxneniitix xapaKTepncxin;, oiipeao.xHionaix 
pa 3 .'iH>ine b othx BoxoKax. lai'HMn xapaKTopiicxMKaMK BiuniiOTCfl iiOKaaaTOJiK 
paccoanii/'t BnopeB, ii naaaA. 

1 i (.) K a a a x e ji o m p a c. c e n n h h b ii e j) e a . S iiaawBaox iXH KOAnioirenT uo- 
KaaaTejin pacxeBinui, oiipeAe/iHiomHii aojikj iioxoKa pacceHiiiioro jnuiy'iej-nia, 
pacnpocTpaHHioineroca b npeAO.’iax TeJicciioro yraa, 2 ii: cxopaAnaii, ocb koto- 
poro coBna;i,aeT c iranpaBneHHeM naAa»onj,iix Jiy'ioii: 


3 =:= 2 ^ p {-If) sin ■‘piy. (1 9) 

0 


rioKaaaxeneM paccenHHH iiaaaA iiaaiJBaexcH komhohcht no 
Kaaaiejin paccenmin, onpoAOBBioinnii aobio iioroKa paccemiHoro Hajiy'ienHfi 
paciipocTpaiujioineroca b iipcAenax xejiecHoro yraa 2k c/rej-aAnaii, oci. koto- 
poro npOTBBononO/KHa iianpaBjiCHHio naAaioiuwx Jiyaeii: 



( 

( 


\ 




2 (y) siii'j'iy. 


( 20 ) 


O'leBHAiio, 

T, e. 


Tioi;a:!aTejif, paccennini a paseii cyMMO btmx noKaaa'UMcii, 
a;-; 3-)-'^. (2!) 
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B. KoanaHHHOB 


aacTb bcBfo pacfeesHHoro 

oKaaHBaexca yraana T. « " 

mnVHmm cocpeAOtoneHa b BOH^ce, orpa 

KaKoe aHaneMe ^yHKaHH 


XX 

/ (t) = -’F ^ ' 

^ (v) sin y<^Y 


0 

/^\ tt MOi nocnywHBiuHe Raa 
Heo6xoAHMO noAaepKHytb, bto paBencTBO (6), sHpawaiomoe 

onpeAeneHHfl noKaaaTeJiH uanpaBaeHHoro.MOHOxpoMaTHnecKor 


paMH, C noJiHHM “ e roy 60 Hoa no noKaaaTeJibnoMy aaKony. 

lo& CBCT B Mope ocna6nflGTCfl c rnyOHH ^ 

T„e “1™ '*■’ ' ” “ ~ 

.6HHe zi, S z, noTo f a u m a a na- 

““n 0 kTJ'S “oTo « B 6 P T » K a B !■_» « eCTCCTBeKBOrO 

?„= MoLr4 BOPB^ CBOB, 

^CTecTBOHHoro CBCxa na sep 

cennan K BFO Tonni,e. Ig •S’*, — ^ 

A„.B„rB,BO BOBBBB» O .tp” «“Vo TS- 

6HTb BEeAGHO iioHflTHG H 0 Haxypaa 

jiennfl . « = Mat,'. 

\ ,241 caeweT, bbo paaMopHOCTB 

inS bCk. 

CBGTa yA 06 Ho^x^ ^ ■'1. aa raySnHe z, k oahobpg- 
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rilflPOOirrHME'CKltK XAPAKT JSPitCTHirH II METOAHKA HX ' OnPEPXEXIEHHfi li 
iipe.iOMJzeime Ha 3Toii aouppxiiocTii. Tor^^a 


B .6on;Bffi:H!.TCTBe c.iiyaaeB paccMaTpHsaeTcn ocBeipennocTB CBcpxy h cunay 
E'^ ropHBOiiTaJiBHHx noBippxHOCTeii, pacnojTojKeHHHx b Mope na paajiHVHHx 
rayGHHax. I'pa^HK i|)yRKpiiH -q == vj(z)fl,aeT iiarflanHoe KpejtcTaHJioHHe o xa- 
paKTope BcpTHKaaivtioro pacnpoflejieHaa ocBeipoHiiocTn, coapia'caeMoii ecrecx- 
■BeHHZJM CBOTOM. 

K HHCJiy Kecivivia BazKHHX rHppooifriraecKHx xapaKxepHCTtiK iipHHapjiewa'i 

K03(|)({)KUHeHTM p,tz(.|Kjiy:iHoro oxpajKeiiHa h apHozmi Mopn. 

K o a (J) (p H u,H e n T 0 M n a (}) '}) y a h o r o OTpavKoriHH Mopn C izaaij- 
BaexcH OTHOuieiiHC rioroKa pHtjEjiyanoro HajiyvcnMH apyiporo iia niy6HHe z 
K noBepxHocTH Mopn, K noxoTzy ecrecxBeimoro uajiyaeHWfi S\, Hayuiei'O iia 
xoH rjiyoiiHe liiipxixEaatHO biihs, b rny6i, Mopa; 


I 


K 0 a 4* ® H H X 0 M a p iz o c x h m o p n cpo^ (p naaMBaexcH oxHoijieiiHe 

apKocTW flH(j){|)yaHoro wrijiyaenMH iiayipei'o ita xoJittpi Mopa iienocpeji;- 

BXBenno noA ero noBepxHocxBio b HaupaBJicHuia, onpeAcjraeMOM yrHaMii 6 m 9 
(I'Ae 0 — aenHTiioe paccTOfiHwe, a 9 — aaHMvx), k apKocxH Bg WAea.’iijHO 6e- 
JioH MaxoBOH uoBepxHOCTH, ocBeiueiiHoii ecxecxnenKBiM cbbtom: 


TAG Eg OCBemGHHOCXB rXOBOpxUOCTH MOpB. 

SaBHCHMOCTb Koa4)(|)HpHeura apKOCXH Mopa ox aahhh Bojaiia HaayaeHHa X 
xapaKTopMayoT pacnpeAejceuHe aHepnm b cneKxpo iraayaeiiHjz, Bwxoxpirpero 
Ha TOAiua Mopa a, cjteAOBareABHO, oupeAKAHex ero coSctbohiiwh pBex ^ 

Ha oripcAGAeiiitH cjiOAye'j', ato fcoaiJjcJiHpaeHTW tj, C h 9 — BGAHBiinM 6er5- 
pasMepiibio. 

llpM pacceaHHH CBex aaBTHHtio nojiapHayexca. B cbh;)!! c axRM a-’w peme- 
niia HOKOTopwx aaAan BOBHiiKaer hcooxoahmoctb b noAyaemra xapaKxepKCTHK 
nojiapnaamiH C):teTa b MopcKoii Bope. K ocjiOBiiHM na hhx oTtiocarca cxcneiii. 
Jio;iapH3aii,MH P h CTenei-iB Aenojiapitaaip-iH (/. 

CxeneiiBio n 0 aa p h 3 a 11, a ii P naabUfaerca OTHO'ueuiie MaKCHMaatHOH 
pasHocTu iioTOKOB AByx BuaHMifo nepueiiAHKyjmpHo nojiapnaoBanHHx cocxaB- 
JMioinHx, na KoTopue MozKer Stixi, pasAOJKeno a^hhog aacTti'ino noAHpH3o- 
BaHiioe ii3.)iy>ieniie, iz cyMMe otbx noxoKori; 

(p_. + <pi ’ 

I'AG (D_ — iioTOK qacTiiHiiw noJiapHBonaHHpi'o HsayaeHHa, 3 ,x 8 kxp!iaqc,khh BeK- 

TOp KOTOpOrO JIGHCHT B ilJiOCKOCXll paCCGHHlIH, a ©i IIOTOK TOl'O JK0 H3Jty~ 

AeiwH, ajieKxpwaecKMH BCKrop Koxoporo ncpneiiAiiKyAflpGH axoif iuiockocth. 

' B ox.xHHKO or bhahmofo unera Mopn, KOToptiii aaBiiCHT ox cocxoaHaa ero nosepx- 
HOCTH, o6;iaaiiOcTH H yvjia KaPjiroaart'jia, coOcTBeHHtiii ubot Mopa onpOAoJiacTfn 

TOabKO ({nt.iHKO-XUMlf'K'OKHMH XapaKTepHOTHKaMH UOAM B TOM IiaO HilOM paiioHe, H UO- 

axo-viy HMGJiuo on mojkct h AOJ’.aicH HUTepecoBaxh oKeanoJtora, ruAporpa^ia, Mopenjiaua- 

xenn h t. a- . 
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M. B. KOBJIHHHHOB 


BejiBTOiia 


HOCHT HaSBailHC C T ft H ft 11 M ft H O if H Tl IT 3 a H H W 

8TH xapaKTepHciKKH c.^icAyionuiM ofipasoM Oupefle- 

HOrilOmOHUH A H .|) # y 3 H 0 T 0 
hoctmo nac! p „ pacxTOHiinio, na KoxopoM hotok noji- 

iioriKupoi,H>; B 10 pai " “ '' ' ^ ociiaGiiHCTcii b po3y:iBTaTe 

a 1 b Bc .namin'’ F/ " ® A a 4 , y 3 h o r o h 3 ;i y h e- 

BL-n iiiiia, o6paTHafl paccToiiitiiK), aa kotodoxM irnTnn nAnup 

CTBR) pacCOmiHOro BS^lVaeurill orj.an.mo^,.a , IIOTOK liOJIlfO- 

paca>Hi,,.ai, a JO paa. ocBaoiiKCTCH b peay^iaraTe MHoroKpaxHoro 

OUJIH paj-Bi onpftAe.rienMa iioKaaaTC'icii pacceimuH Biiftpejr a a Ham 7 

o ™ ('““■■'"''■r-.c.ui,, ,.„cTa or ,, 

»-».». «„oo ,„o nounru. m 

« o a ;ui4M(.yoHoro Hsayac- 

01.0.010 , of jrA"”"”” '*' “""""ooiy noiiaioTc.,,,, paocomL 4 , 

ciSSffLf o;r/;“ Paciipol 

poro .ia„pa„,i,i.a oopi.i.ia.iii ..nipf'p 'fffj ™ f 'If"”' «'*■ 

r:, : o™ij;r;\f cT™v 

c =.--• a -(• b, 

, (31;^ 

Tftom^^orrr'lf!: OTMCTHM, MTO aiiaiiormiBo npiinHTOMy b mp- 

MaeTc; To upim,HHo^;acn■n^,m.'^”'''“ Kaaoro-.iH6o oSBftina hohh* 

in<...xi.x AdpahlOt'HCTHhaX WOpCKOH BOAH. 

rawpoKOft pacj fpocTpaHCHnc uae.xiOAeima Ha>' laroo- 

Maft-r'i^'.iy 6 ^.raTitm iipospaBHocTfcJo ijohii- 

M.ic . I 0.3 uiiiia imAhMucTH norpyrneiiiioro b Mope ocjioro CTaHAapxHoro ah- 
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rHflPOOOTHMECKHE X.APAKTEPHCTHKH H METOflHKA MX OHPEAEHEHHH ' 13 


■CKa, BHpaHi;eHHaH b Meipax. CoBcjjmeHHo oqeBHfliio, Tro axa BeaiiiHHa coBcea 
HQ paBHopeufia npospaBiiocTM MopcKoii bohh 6 b oShhhom ^tHSHvecKOM cmhc- 
ae, oiipepeMeMOH paBeiicTBOM (9). iloBTOMy b AamHeHmeM, bo H 36c;KaHHe 
He‘i:oHHOCTei£, pegyjifcTaxH HSMopeHjiii no flacKy 6y^syx HMeiioBaTBCH t a y- 
6 hHOH BHflHMOCTH flHCKa, HJIH 0 T H O C H T 6 JI i, H O i Dp O- 
3 p a V H 0 C T B H) h. II OA IJ, B e T O M MOpCKOH BOAW C nOHHMaeTCH HOMep 
pacTBopa CTanAapTHOM luKaaw iibothocth, OKpacaa Koxoporo naaSoiiee 6 jih 3- 
Ka K pneuy cxojiGa boah bba abckom b Mecxe HaSjnojieHMH. 


2 . HEKOTOPHE OCHOBHME ri 0 .nO>KEHHH TEOPHH 
FACnPOCTPAHEHHfl H 3 JiyM[EHHH B MOPE 

He BflaBaHct b ABxajibHoe paccMoxpcHHe cjio>khhx aaKOHOMepHooxoH pac- 
iipocxpaiieHtifl HSJiyBGHHxi B Mope, oesycaoBHO BMxoAHipoe 3a paiuKH HacxoH- 
XpeH paCoTH, OCraHOBHMCH TOJIBKO Ha HeKOXOpMX OCHOBHMX XeopeiHMCCKHX 
iiojio>KeiiHHX,Beo6xoABMbix A'fB BuSopa h o5ocjioBaHMH xox HjiH HHHX MOTOAOB ; 

HsMcpeMufi rHApooiiTHHecKHx xapaKxepstCTHK H paccMOxpeHHH saEiacaMOcxeH I 

MeJKAy HHMH. 'JXna axot pejra BOCuoabsyeMCH HccaepoBanaHMa B. A. AM6ap- I 

nyMBna{1943, 1944), A. T. I’aMeyppcBa (1924) h H. Mp 3 c$a (1950). | 

Bonpoc 0 pac'ioxe CBOxoBoro pe/KHMa MopH cboahtch k peuienaio ypamte- 
HHH pacnpocxpaHCHBH HfjJiyBeimH b norjioinaHBneii h pacceifBaioipefl cpeAC, 

T. e. K pcnieHHH) xaK HaeaiDaeMoro ypaBHejiiia nepoHoca HSJijf'iBHHH, Koxopoe 
MO/Kex 6 wxb 3anacano b caeAyK)ni,eH ofHAeii (|iopMe: 

—g/ -p. ^2) 

'^Icpea J oooanaHeHa iiHxeHCdBnocTE najiyAcHsH, pacnpocxpanBioiAcrocH 
n cpcfl.e B uanpaBJieHHH /; B.epo.3/ — K09(|)^HHHeHx H.say‘ieHHH, a nepes e' — 

HaxypaabHBfH noKaBaioaB ocaaQaeiuoi.. B saAaaax XHApooniMKa mo/Kuo iipe- 

Be6poraxb cofkxBOinrwM HaayaeHHeM MopH a CBHxaxB, mto HaayBaxeafcHaH 

■cnocoCiJooxb MopcKoii boaw paaiia ee pacceBBajEOipeH cnocoSnocTu. Torjia 

K03(|)4iMB,HeHx / SyAGT Bwpa/Kaxb KoanBecTBO SHepma, pacceriHiioe eABHimeH j 

oGxjOMa BOAH B eAHftiiAe xeaeciioro yrjia, oca Koxoporo cocxaBanex yroa y j 

<0 HanpaBaeKEGM naAaioiTuxx ayneii: ' ' | 

‘ (33) I 

<1x0 ypaBHCHHe hocht HasBaiiHe ypaBHGHHH ayaeBoro paBHOBGcHH. 

PaccMoxpHM CHaaaaa HaH6oaee npocxoa cayaai — ocaaSaeBse nanpaB- i 

aeHHoro DoxoKa (iianpHMcp npaMux coaHeaHbix ayaea), pacnpocxpaHHioiAe- ' 

rocB BopxnKa.iii>HO B rayoB Mopa n HanpaBaeaHH oca z, ypaBHGHae aepeHoca 
aaayaeHHH sanamexca b apocxoa ^)opmg: 

df,T I 

(34) j 

HHxcrpapyH oxo ypaBHeiiae a nopexoAH ox hhtghchbhocth asayaoHim k no- j 

TOKy, noayaaM yji;e ynoMaHaBmaacH Bwme .3aKon Byrepa: 

= (35) i 

Ha npocTwx reoMexpxraecKHX coo6pa;KeHBH caeAyox, axo ecaix coaneaHHe j 

.ayaa iiaAaiox iia noBepxHocri) Mopa hg otbgcho, a noA HGKOxopHM yraoM 
D, FAG 6 — • 3CHHTHOG paccTOBHHG coaHua, TO B cayauG raaAKOH \ 

iiOBGpXHocTH MopH xiOTOK HanpaiiacHHoro HaayaeHHH O, AOCTarmRa rayGniTM ' 
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M. B. K03JIHHHH0B 


z, SvneT cocTaB,JiaTi.: 

(I) = tDoC-*'**"®'. 

I’MO, B CBOJO OBepeAb, O'— yroji npojioMJieHHH cojiiieHHBrx CBaaaHHMfii 

c seHHTHHM paccTcmnHeM GoaHira npocTWM cooTiiomonHeM: 

sinO' — sinO. (37): 

3;^ecB vepea n oOoanaaeH noKa3aTefli> npejiOMJieHHH MopcKofi BOflW. 

rioji05KHB B HOKasaTeJie CTeneEH iipti c b {3b) s i == e secO , etO’ 

cooTBCTCTByeT ^opMajiBHO^i aaMBHe yBejiaECHUH nyxH HanpaBJieHHoro sajiyve- 

HHH yEeiiHEBHHeM BHaEGHHa noKaaaTBJiH ocjiaonGHHH, 3aK0H Byrepa mojkho 
aanHcaTb b c^eAyionreM BHflP: 

CD (38> 

Buifie yn<e yaoMiiHajiocb, eto saKOH Byropa a 'laKoS $opMe cnpaseflaMB. 
raahiio p;jih HanpaBJieHHoro MOHoxp oMa. iHEecKoro h.j- 
.TiyEeHHE, pacnpocTpaHEioiperocH b oRSopoAHOH cpeAe. _ Hpn hgoaho- 
poRHoM cpefle, HO MOHOxpoMaTaaeCKOM HaJijrjeHHH, bmgcto (35), HMeesi; 

I 

— J e'di 

(D =--- ®oe " • 

Ecjih b Mope pacnpocTpaHHexcH eotok HeMOHoxpoMaTHEecKoro, So Ha- 
npaBJieHHoro HSJiyEeHHH (nanpiiMep hotok npuMHix cojiHeaiiHX iryaeH), to 
A aJKe B 9TOM cpaiuiHTeflBHO npocTOM CJiyaae MaMeiieHne c rjiybisHOH paccMat- 
pBBaeMoro iiotokb ne mojkot bMTB BBipaHieHO npocTHM saKOiiOM ocJiaoJieiiiiH,. 
TaK itaK HOKaaaTeaB s' cTaHOBHTCn saBHcainiiM or pactii'efteJieHHfl anepriiH 
B cneKTpe Hajiyaenufi. B cboio oaepeAB, 3 to pacnpewoJieHHe HenpepKBHO mc- 
HHeTCH c niyGniioM bcjibactisho ceJieKTHBHOCTU nponeccon norjiomeHHH tt 
pacccHHHH. rioaioMy RajKo B cJiyaac oflHopoAnoH cpeAU noKaaaTeJiB e SyAeT- 
HBJiaTbCH (pyHKHHeH He TOJIBKO AJIHHH BOJIHH X, HO H TJiySHHH Z, T. G. S _ ^ 

= s'(X, z), BueAeM noRaTHC o neKOTopoM cpoflHeM sHaaeHHH HOKaaaTejiH s 
fljiH noTOKa HBJiyEOHHJi, aaEJiiOEGHHoro B HHTepBaJie ajihh bojih (Xi, Xa) h pac- 
upocTpanHiomerocH ot noBepxHOCxH MopH ro raybHHBi z. B CHJiy aaiWHa cneKT- 
pa.n[i>noH aAAHTHBHoCTH hotok HeMOHoxpOMaTHEecKorc H3JiyEeHiiH Ha ray- 
bHue z MTOKei 6 htb npeflCTaBaen khk ■ 

X* 

Q, = f ('i0> 

A, 

rfle tpx, z — HOTOK MOHOxpoMaTHEecKoro HsayEeuHE, saKJHOEeHHoro b HHxep- 

Bajio AJiHH BOJiH (X, X -p c?X) Ha raybHHe s. 

CpcjiHee 3H8EeH0e s' naxoAETca h 3 paBeHCTsa (35); 


5 


Sx — noKaaaTeJiB 0CJia6jieHHa MonoxpoMaTBHee.Koro maEyEeiniH b miTepBajie 
RJIHH BOJIH (1,1 dl). 
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(])=., (IV " , 

rr, _ (^42) 

pcmeHHe ypaBHonaa nepe„oca H3.ty* 

i f/ccolo' ■ (43^ 

osssr " »' 

cp.« 

/c--Kc(--.,)-(v-“^:) 

rjxe 6' — /^ojin paccenimH b ofirriP- r n ’ V * ' 

t,A-> (. r , XJ ooipeivr oc;ia6jreHHB t a o _. ® 

K034Hl)miHem' r paajroHceHRji (rnmn-xTr. . • e. s-™, aaJi -nepBVi 

JiejKaHflpa: wivimvaxpHcw pacceHnsR r najr 

^ r s xj pHJ( UO nOCTHOMOM 


~2~\^ (T) <^os y sin yd'^, 
0 ‘ 


KdMiX), pacCMOTpHM, 6a3[inVRC'I JxpH CO;.IHHe, He 3aKpj,ITOM nfin-, ' 

.C=E~" -- 

t^ocTaBjiHGT c;tt)ayio.m„0 ypaBHeiuHi “OB(;pxHOCTH, ' raMSypueB 

HOC. 

■~ ~~ ~. aS nS -f 'pj*? 
dR 

d7 *- - — F'/? + PCS’. 

raM5ypi.ieB pemaeT axH vijaiTHmit.,., ^ . 

7 • »o™pa>r, coraacHo oiipoje.MiiiB rafii Hojiumnn 

wMycoro j p ■ “Pchct.™™, <,„6oii 

a Vc. 1 einoHue RaxoAHTca h 

c =r:: 4 a + F — I^^ ^TSa/r 
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no- 


HanOMHHM, STO a oSoBHayeH noKaaaTejn. noriiGmeHHff, a nepea p, 

itaaaTejife pacceaHHH Hasan nna fla^^ysHoro H 3 Jiy»ieHHH. 

PaccMOTpHM Tonepi. pacnpocTpaiieKae b Mope onHOBpeMeHHO h aanpas- 
jxeHHoro m na^^ysHoro asByieHaa. BMnejiHM na rnyCaHe z as oSinero 
piQTOKa H3Hy%H0H S ero KowrnoHeHTy F, . iipencTasHHeoutyio co6ofi; hjicto nH$- 
^ysHuii nOTOK a oSoaHaaaM no-ripeHtaeMy HahpaBjieaiaiB hotok Bepea (p. B 3tom 
cHyqae eacTewa ypaBnenaa (45) FaMSypneBa nOJiaiHa Swtb nonojiaeHa BBCHaMa 
■8® a yBiaTBiBaromaMH HaMeaeHae hotokob F a R aa cbbt floCaB-ieHaa 
HOMHOHeHTOB paccesHHoro Bnepen (noKaaaTejtt S) aaaaan (noKasaTeHi. (|)) 113 - 
jiyBeHBUi HaapaBJieiiHoro noToka CD. Torna, tsMecTO ypaBneHaa. (45), aii'eeM: 


■ aF — pF -F F 8(D 


^ - 
dz 

J5==_aF-pF f pF + cj-O) 

— — s<D — — (x F ®) 


(47) 


dz 


Tpexte ypaBHCHae 3 toh cacteMH npencxaBJiHeT co 6 oh ae paa ywe ynoMiraaB- 
PKjecH BMme ypaBHBHae nepeaoca H3jiyBenHH Ahh uanpaBBeHnoro noTona (34). 
BBeneM TaKHe ate rpaatiHiuje ycnoBHK, Kak h npa aHTcrpapoflaHHH ypaBHe- 
HHfl (34), T. e. BOJIOJKHM, BTO 


CD 


( 0 ) = 


®6> ^(0) == Ffl H S, 


( 0 ) 


MBfflBe. roBopa, oSoaHaaHM qepea <Do, Fo h Sq cooTflexcTBeHno botokh Ha- 
npaBjieHHoro, HH^^ysHoro h oSipero (cMemaaBoro) Hany'ieHHB, tohbko bto 
B omenmero non noBepxHOcrt.Mopa. IIpH axOM oaeBiinHO, axo ' 

‘S'o = Fo “F *Do. 

Pemeaiie CHcxeMw (47) Ho3e$ (nepexdna ot iiaxypankHHx nokaaaTeaeH 
li necflTH'iHHM H coxpaHHa Hama odoaHaaeaHa) eaxonax b BJine: 

F-k-f (48) 

i. ntg~a J9+« 

B 8THX paneHCTBax oGoaHaveHo; 


. ® (ft — 41 ) +((< (a— x> , 


• ea- 


Wo 


(g + e) (a ~ X + jt — 41) 


; q — y a {a +^). (49) 


OctaatHHe o6o3HaaeHHH npoatHae. 

(Dn 3 HnecKHH CMHca napaMerpa q CTaaoBBTCa hchhm na cnenyioinux 
coodpajKGHHH. Ecjih b Mope pacnpocTpaHHOTCH TOJiBKO nn(J)(|)y3Hoe ii 3 ;iy'ieHHe 
(HanpHMep, npa nonaoH odaaaHocTjK, npa paciipocTpaHeaHM naeBHoro ceexa 
Ha nocraxoaHO 6 ohbuihx rayosiHax, npa aHaaHxejihHOM ynajieHUH ox hcto'uih- 
KOB HCkyccxBeaHoro ocBeiueHiia h x. «.), xo ypaBHeHaa ( 48 ) cymec xBeHHo 
ynpoinaiOTCH^ xait kbk ^0 cxaHOBHxca pasHHM Hyjiio, a .S'o Fq. Torna 


F 


Fo•10“®^ 




-qz 


q + a 


(5.0) 
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He'/py«H0 BHAe'fb, ’^.to nepnoe ypaBHenne coBepmeiino hrchtotho saKOHy 
Byrepa, a napaMeTp q iipeftCTaBJiHeT co6oa hc vto hhog, Kan n ona 3aTo;i t, 
ocHaSneiiHa SHoro iTaJiyHCHHa b MopcKofi Bo«e c, t. e. 

^ r=: c (a + ^)- 

B 3 aKJiK)''ieHHe oiweTHM, hto ypanHeHMfl (48) h (SO), CTporo roDop«, cnpa- 
BeiiBHBH TOJIBKO flJiH MOHOxpoMaTHnecKoro CBBTa. Bpii T0'=[HHX pacMeiax, 
CBflaaHHWX c pacupocTpaHenHOM HeMOHOxpoMaTi«ecKoro Hajiyaeiiafl, aiiaae- 
um noKaaaTeiefl 8 0 g = c aoa>KHBi aaMeunTBCH hx cpesHimE 3HaBeH0a**H, 

aHaJIOrHBHO (41).. 

3. orJiOBHblE BOnPOCW METOMMKH 
niAPOOnTH’^IECKMX H3MEPEJI11H 

K BHCJiy OCHOBHWX aaflaB rMApooiiTHBecKoi o HCCJxeAOBaaHH xoro hjih hho- 
ro Mopfl HJiii oKeaiiHaecKoro paiiotia othochtch: 1) nojiyneKHe cneKTpajiBHWX 
xapaKTepHCTHix lipoapaMHOCTW boah na paajmnHux raySimax; 2) pacaex cee- 
TOBOro pojKHMa Mopa; T. 0. pacBCT iioaxi HaJiyuciuiH, cosAaBaeMoro octoctbcu- 

HMM cbgxom B jiK)6oh Toaice roaiAH Mopfl, ■ 

■ IlepBaH 03 axHx aaAaa 'jcpeSycT a-uh CBoero pftiueHHfl 300000 xoaBKO iiona- 
BaTOAeM ocAa6AeH00 CBcra b ])&3AH0hhx y-iacTKax cneKxpa, onpeAe..iacMiJx 
coAepxKameiicH b boac opraHHaecKOH h HeoprafliiaecKOH ,b3bocbk> 0 pacTBO- 
BBHHHMH B BOA© OKpanteHHMMH opraHHBeCKHMM BO0T,eCTBaM0. ’ 

PaoaeT cneTOBOro pe>K0Ma Mopa cboahtch k peraeHaio ypasacHHa nepenoca 
H 3 Jiya 6 H 0 a. Aaa pemeHaa axoro ypaBiieaHa, Kaic axo caeAyeT aa 
rrtero paafleaa a m paccMaxpimaeMBCx hrhco saBHCHMOCXcii mokaY pasana- 
EHM0 rHAPoonx0HecKBM0 xapaKTeJ)0CTHKaMH, oKaaHsaexca HeooxoAWMHM 
SHaHHe cjieAyK> 5 ABX BeaaaHH; noKaBaxeaeS nor.AOJAeHHa, pacceanaa 0 ocaao- 
acHHacBeia b BOAe,0HAHKaTpHCHpaccefni0a,noKa3a'reaa iiepxHKaju.Horoocaao- 

Saa 0 Koa<iKi.;A 0 OHxa fl 04 xi.yaHoro oxpaxKCHKa Mopa. P«A 

saAaa, CBasaHEtix c BHARMOCTbio hoaboahhx oSbeKxoB a hx MacimpoBKOH, 
Tpe6yeT, npoMe xoro, effi;e dmmxa KO3$4)0HHeHxa apKocxa Mopa. noa 

Horo pacaexa caeroBoro poKHMa Mopa, xait axe icaK H a^h oxBexa na MHome 

ZpcE MOpCKOi! TCXBHHM E OOBTBBOBKOK COBPB- 

M6HUHX rHAPo60oaor0aecK0x HCcacAOBanaH, HeoOxoAHMH paBaHe « ^ J 

p a a B H H X xapaKxepHCTHKax nepeancaeaaMX aaeMeHTOa ocaaOaeHHa 

onpeAeaCTHK rHApoonxHaecimx xapaKxepncxHK cayiKax MexoAU naK 
HenocpeACTneHHHe, xait a aaOopaxopHue, x. e. HswepeHHa Moryx npoBOAHTb- 

ca 0 pH 6 opaMi?, norpyxKacMbiMH b wope, nan BHnoaHHxBca aa 
BOAW apa noMoaxa annapaxypu, HaxoAamencji b cyaoboh 

Koxopwe 03 ToabKO axo nopeaacaeHHHx xapaKxepacxHK, xaKHe, HanpBMop, 
KaK noitasaxeab BepxHHaabHoro ocaaSaeHHH n Ko.a(|)(|)H0;HeuTW apKO.xa 
AHtbcbYaHoro OTpameHHH MopH,. Moryx onpeAeaaxbca xoabKO 03 HeaoopeACX- 
BOH0MX H3MepeB0H. HoKoxopMe »e, KaK, HanpHMep, HHAHKaxpHca Pa^cea- 
HHa, Hao6opoT,B HacTOHBiee BpeMa Moryx HSMepaxbca xoabKO b aaOopaxopBbix 
ycaoBHHX. OAHa 03 BaffiHctaax ouxHaecKHX xapaKTcpHcxHK - ciieKTpaab- 
naa upospaanocTb MopcKoa boah,— OA noBnaaKO onpeAcaaionraa ce cno 
paabHHe noKasaxoaa ,ocaa6ae00a,— mokgt HSMepaxbca KaK HenocpeACXB^ - 

HO xaK 0 aaeopaxopHUMH MexoAaMH. HenocpeAcxBOHHbie 03MepeH0H, ao- 

cx^KHCxBa KOXOPHX coBepBioHBO O0CB0AHH, o6aaAaK>T B 

HbiM HCHOcxaxKOM, 0X0 TaySHHa riorpyxKenHB coBpcMeHHhix onraaecKHX upa 
■ 6opoB, csaaaHHHX c cyAHOM KaOeaen, secbMa orpaaBaena h npaKXHaecKH ae 

2 TpXHH Hn-Ta oneaHOJioi’HH , r. XXXY 
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ttpesumaeT 150 ~ 200 m h loatKo b pe^Kax cay^aHx (npa ycJtoBHH npajiie- 
H ttpoaHHX BecymiBx KapOTaMSBHx KaSeaefi) aoeraraeT 
400 — 500 M. HaMepeHaa ate aa npo6ax MopcKolt boah, aoayaaeMHx as 
GaioMeTpoD, ecTecTBeaHO, Moryi npoBOAnTBca flo obchb Sojifemax raydaH. Taa, 
aanpaMep, apa paSoxax aa -a/c tfl3aTa3ii& onpeA^^Baan oaTaaecKiix xapaKTe- 
paCTHK npoBOAHAHCB AO raySaHH 9400 m. Ilpa aaSopatopHHx Hcc.rteAOBaH0Hx 
aerae BHtnoHHaxfe BawepeBafl b pasaHramux oSaacxHx cneKxpa, npHBeM saae- 
CTBO B3MepeBi^ 3Hav0Teai>EO Meiibnie noAsepateHo BaiiflBBH) noroAHwx ycao- 
bh: 6, ncM npa HenocpeACTBeHHwx nafiaiOAeHHHx. KpynHHM HeAOCxaTKOM aa6o- 
paxopHHX HccaeAOBaHHB aBaaeTca HeBoaMowHocTb AeTaatHoro aoHAapoBaHaa 
BepTaKaabHoro pacnpeAeaenaH ouxaBecitax xapaKxepacTBK, b xo BpeMa kbr 
npa HenocpeACiBeHHHX HaMcpeHHBx suaHeHHH axax xapaKxepHcxiiK Moryx 
onpeAejiHxbCH oaeHb aacrq. IIocAeAHee o6cTOHTeabCTBT) npHoOpexaeT secbMa 
cy^^ecIBeHHoe aHaveHae npa MccjieAOBaHaa caocB c noBHmeHiiHM coAepHta- 
HacM (|)HXo- a aoortaaiiKTOHa, npa onpeAe-xcHaa MecxonojiomeHBfl cjioeB cKaa- 
Ka naoxHocxH a x. A- Thkbm oGpaaOM, kbk toh, xaK a APyroa rpyane Mexo- 
Aob npacymiH oapeAQaeHHbte AocxoaHcxBa a HeflocxaxKa, a o6o axa rpyimn 
oxHioAb He HCKamaiox, a Aonoaiiaioi oahh Apyryw a npa paSorax b mope 
AoaatHH npHMeHHTbCfl coBMecxHo. 

t) HenocpeACTBeaHMe aaMepeHaa 
OnTMTOCKMX xapaKTepBCTHK MopcKoM BOAW 

a) M SMepeHUH nodeoduoU oceeii^enHocmu 

MaMepeHHH hoaboahom ocBemeaHocxa, Kaa axo cJieAyex aa paBeacxB (24), 
(25) a (26), no3BoaflK)x HaxoAaxb^ cjieAyioiAae raApoonxaaeCKae xapaKxepa- 
cxhkh: noKaaaxejib BepxaKaabaoro ocaadaeaHa a, Koa^^apHeHT noABOAHoii 
ocBemcHHocTH xj H KO3f$BA0eHx AB4>^y3Horo oxpajKeHHfl Mopa C. IIojiyHeiiae 
nocjieAHea BeaasaHH, nt»tHMo asMepeHaa ocsemeHHOcxH csepxy ropaaoH- 
xajibHHx noBepxHOcxeii, pacnojioateHHHx a wiope aa paajiaBHfcix r.xy6Hnax, 
xpeOyex xaKHte aaMepeHaa ocBemeHHocxa axax aoBepxHocxea caaay, x. e! 
0CB©aj,enH0CXH, cosAasaeMOH AM^i^yaaMM cboxom, pacnpocxpanaioatHMCB 
B Mope h 3 6oaee raySoKHX cjioes k ero noBepxaocxa. B caasa c xom, axo ocae- 
ipeHHocxb noBepxHOCxa Mopa Mowex 6ht£ noABepHtcHa oaeBb peaKaw a caab- 
HHM KOJi^aHHHM, Koxopbie, CeaycaoBHo, CKasMBaioica a aa KoaeSaHiiax 
noABOAHoa ocBeu^eHaocxa, Bce aaMepeBaa axoa BaxHaaBbi ao-ukhw oSasm- 
xeabHO conpoBOKAaxbcH aaMepeHaaMa HapyjKnoa ocBeiaeBBocxa. 

/(aa a3MepeHMH noABOAHoa ocBemeHiiocxa cayatax (|)Oxo3acKxpaMeeKBH 
^oxoMexp <I)MIIO-57. IlpaSop cocxoax h3 boaboahoS aacxa (pac. 2) a peracx- 
paxopa, BaxoAHiporocfl na 6opxy cyAHa, coeAHHemiux MejKAy co6op Ka*6e- 
aeM. noABOAHaaaacxbnpaQopa npeAcxaBaaex coSoa repMexHaHwa itopnyc (i), 
B Koiop«H( BMoHTHpoBaHO HHib $oxo3acMeHxoB {2}. Hcxupe 03 HHX o6panteHH 
CBoeii CBexoayBCXBHxejibHofi noBepxaocxbH) KBepxy, x. e. k noBepxnocxa Mopa; 
a aaxHH — bhh3 k ero Any. A Jin oSecneaeHaa bosmojkhocxh npoBeAeHHa as- 
MepeHHH He xoabKo b Soaom CBexe, a a b xpex yaacxKax BHAifMoi; aacxa cnenx- 
pa, 03 aexMpex 4>oxo3jieMeHxoB o6paiAeHHMx BBepx, xpa saitpHTW CBexo4)Habx- 
’paM 0 . Bce ^oxoaacMeHxw noMeni;eHbi sa saHtHXHHMH aa.xiOMaHaxopaMH- as 
MOaoaHOFo cxenaa (<3). IlpHMeHeHBe bxhx cxenoa BMeex ABoaKyio peabv Bo- 
nepBHx, Sea aax, BC-xeACiBae HBitmun no.xHoro sHyxpeHirePo OxpaateHHH 
Ha HHHtHefi noBepxHocTH saiAHXHHx HJiJiroMHBaxopoB, na $oxo 9 aeMeHxw no- 
naAaJia 6Kt xojibKo Jiyva, cocxaBjiHioiAHe c BepxHKaabK) yraiw, MeHbniHe, neia 
48, 5, T, e. cocpe^oTOHOHHHe b oxaecHo pacnojiojKeHHOM CBexoBoi^ KOHyce 
c yraoM npa Bepmane, paSHOM 97”. IIpHMOHeHHe Moaoviiux cxeKoa noaBOAHex 
aAHMHHHpOBaXb axOT 3^$eKX 0 $0T03AeMeHXH HpHHHMalDX H3JiyHeH0e, nocxy- 
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naioiAce co iicei iioityc^iep})!. Bo-btophx, noMemenae CBeTO^Hat’i'p'OB hobjmo- 
noAHtee cteKMa odecneiiBBaei’ goctob-hctbo nyTH CBeTosHX ^yaei nps ax npo- 
X0M<AeHHH $BJfi.Tp, bhb BaBacmocTH ox yraoBoro pacnpesejieBHH aaep- 

XhA b naAfiian^eM noxoKe. Bea MoaoAHM'X cxeKOJi JtyBH, nap-aioipHe nos 66 jh>- 
jiiHMH yrjiaMH k BepxBKaaa, npoxoAHJiu 6 h h 6oabjn0fi nyxb Bepea <|>HJii>Tp h, 
CBeAOBaxejtbHo, ocjia6jisjiHCB Sw cajitHee, bbm ayBH, naAsroipHe 6oJiee oxsecao. 



Pjic. 2. AJOTOsneKTpaaecKHH iJoTOMerp hjih HSMepeHaH boaboahoh ocBomeHHOCTH 

<l)MnO-57 


B npHSope npaMeiicnw ceaenoBue ^loxoaJieMeHTM c saiiHpaioniHM cjjoeM, 
njiomaAbio. CBexOByBCTBHTejiBHOH noBcpxHOcxH 20 cm^. HinerpaABBaH MyBCx- 
BH'rGABHOCTB Ka?KAoro 03 (J)OT08aeMeHTOB cocxaBaHex OKoao 300 MKa/jnoMen. 

PerncxpHpyioiaaH vacib npaOopa npeACTaBaatix co6oh iiOTeHUHOMexp 
3nn-09 GTevocxBPiJHoro npoHSBOAC’iBa; OMeHb xopomo 3apeKOMenAOBaBiiJH)a 
ce6H npn paOoxe b MopcEwx ycaoBBHx. 

ripH Ha6jiiOAeHHHxnpii6op ouycKaexcH b Mope na Ka6eAe MapKH KPD 6 X 1 ,5, 
HMBIOmeM, KpOMe TOKOnpOBOAHipHX SKHJT, CXaJIBHOH cepAeBHHE. IlpnCop 
BcerAa onycKaetCH c Sopra, ocseniGHHoro cojiHiieM. IlpeAeabHaH rjiy60Ha 
DorpyweHHH cocxaBJiHex 150 m. 

B03MOWHOCTH npOBeAOHBH H3MepeHH& B mHpOKOM HHiepBaAe OCBe- 

meHHOCTeH OT AecaxHoB thchb jiiokc b noBepxHOCTiiHx caoBx wopa ao Heana- 
HHTeaBHHx ocBemeHHocxeH Ha raySHHax 120 — 150 m, iioTeHAHOMexp CHa6- 
H«eH CHCxeMofi mymoB, A^-firrm.Hx neci. A0ana3OH B3MepeHHH Ha naxb aacxeH. 

HsMepeime hoaboahom ocBeipeHHOcxH BeAexca c iiorpcmBOCTbio, He npe- 
BSmaKapeH 10 % ox HsMepaeMOH BeaHaBUbi. 

B npHSope npHMenaiOTCH cxeKaaHHJue CBexo^Habxpbi { 4 ) oxeaecxBeHHOro 
npoH3BOAcxBa chhhh CC-4 .(34)«i>eKTHBHaa A-ffHHa bobhh ~ 400 mp), 
aeaeliHH 3C-1 —520 mp) h KpacHbiii == 604 mp). 

BaeKxponHxaHHe iipnGopa ocyxAccTBJia(?TCH ox cyAOBOH cexB nocxoSHHOro 
TOBa HanpaJKeHHeM 110 hah 220 b. . • 

OAHOBpcMeHHoro 03MepeH0H ocBeipeHHOcxH noBepxHocTH Mopa yc- 
neniHo npHMeHaexca oobeKXHBHbiH aioKOMexp K)-16, sHnycKacMwit aeHHH- 
rpaAOKHM sasoAOM «B06paxop&. B cehsh e xeM, axo axox npHGop 
rpaAyHpyexca xoabKo ahs cpaBHEtxeabHo BeOoabiHHX ocBeiAeHHocxeH, npa 
nposeAeHHH HSMepeHHii xpeOyexca npBMeHeHHe ocaaGaaioErHx Hcfixpaab- 
HHX ^HflbxpoB (HC-6, HC-7, HC-8, HC-9 h HC-10), oSecneaHBaromHX Boa- 
wfOBEoaocxb npoBOAenHa HSMepenHH npa jik)6mx npapoABHX oCBenreHHocxax, 
flUHOXb AO MaKCHMaabHoro SHaaeHWH (130000 aiOKc.)- TaK kek cxeKaaH- 
Hbie ^HBbxpH HMorox sepKaabnyK) noBepxHocxb, npa HaMopeHHHx ohh 

2 * 
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npHGMHHKOM oSBeKTHaHoro .r«>KCMeTpa (a KaaecxBe ko~ 
cefleHoami ,|)OT03^eMeHT) h mojiomhm CTeK;iOM. 
S noaepxHocm Mopa b pmamwx oSaacxHx 

” CHagjKaexca KOMn;ieKTOM CBexo^Hflaxpoa 
TrfZ: "" ^O-rOa^^KTpHHeCKBt (i,OTOMeTp. IIpH HBMepeHHHX 

JJOM^ ^ IC.^/^a noMGipaiOTca MOKfly ^toToaaeMeHTOM h mojiohbum ctck- 



(24), (25) 0 (26), no aaHHWM HHMepeHHH bh- 
noKaaaxe.xu nepTHKaatnoro ocaaoaeHBH pjm paaaHVHHx caoea 
opa 0 Koa(|)<|>un 0 eHTH uoaboahoh ocaeH^eHHocTH h A 0 (|)<|)y;ui 6 ro oxpaweHHa 



iviytar^B ocaenteaHocrPH Ha Gohbihhx 

».e™s j,0To„e,p, “o'-iST'/oro^rcXi/Zr 

i^Xr/o^STo’’™™ M^nn" ““ npXpaXa/ 

cr,L„/„Tl7c 3 "■ X'?'""”"'"" “““ “P"®”'" ■“«’«- 

ua I9\ ^ yWHOJKHTeflH COCTOHT 03 KeHOTBO- 

np,.f o (3) H KOHAGHcaropa (a?). Ha yMiioaffiTejiB ncaaeTCH 

Aaa wjy ly. CHriiaa ^OToyMHoasaTeaH, nponopiiHOHaaBHHH HHTeHcwHHn 

e^r^^Xorxr’’’ ^ ‘aXer„“: 

X aaewpXrZaXZsopr” »«-a,„aTp. Ha pac. 4 
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rHflPOOnTH^BCKHE XAPAKTE PMCTHKH: H MBTOflHKA HX OnPEflEJIBHHH gj 

6) HaMepemisi noKammeM ocAadAenuM (npoapannocmu) MopcnoU eodu 

H3MepeHu:« pp(hj3boahtgh npa noMoipH $OT03jieKTpHvecKoro (feoTOMeTpa— 
ppoapa.'iHOMepa. <3)nM-57. IlpHgop, onTaaecmfl cxewa KOToporo noRaaaHa 
Ka pac. 5, npoACTaBJiHeT co6oh AH$#epeBpBajii.BO-HyBeBofi AoroMeTp npeu- 
HaaHaaeHHHK A'HH aaMepcHKH noKaaaTejifl ocjraSaeHHH cpeTa b Mope kek 
B OejtOM CBOTe, TBK H B JIHTE yaaCTKaX BHAHMOH VaCTH CneKTpa. 


// // 

3 4 JB 



7 8 aiifW 


fUtSffB? 2 // S19f2f 




Pur,. 6. OifTFiecKan cxeMa ^cAaneKipHTOCKoro AoTOMeTpa 

npoapaTOOMepa <DI7M 57 

1 — OCBCTHTeni.; 2 — OIIOpHUfi $OTOBJieMeHT; 3 — HBMepUTejIlHUit iJlOTOBJieMfiHT; 
i H 12 — i(OH«encopti: 6 — cBeT0$Hni,TpM; &, U n u — hMai})parMi.T: 7, i a . 

» — CBCTCMU jiHB.'i; JO — saipBTHMe cTpjtns; JI — TennoBstMiHpnoHBan 
njiacTBHKa; ij — aepKaao 

npH6op COCTOHT H3 .noABopHOH BacTH H perHCTpaTopa , HaxoflHinerocH Ha 
oopry cypHa. « 

B norpyjKaeMOE hbcth npaGopa uoMeipeH hctobhhk ncKyccTBenHoro cBeTa, 
B KatiecTBo KOToporo HcaojiBaycTCH BaMoa HaKaTiBBaHna GI^- 61 . Bocjie npo- 
xowpeHHH Bepea BparpaExipHficH 'ahck - MopyaBTop ii HCCBepyeMHH cjiofi 
MopcKOB boah cbgtoboh noTOK OT jiaMEM noiiapaeT wa ^OToajieMeHT. flpy- 
rafl HacTB noTOKa ot JiaMnw HanpaBJiHexcH aa onopHHH ^loxoajieMeHT, cnraafl 
KOToporo npH iiomoiab ajreKxpHBecKoro ooAaSHxejiH ypanHHBaexcH c caraa- 
JiOM ^OToaaGMCHxa, ocBenicnHoro csexoM, npomeAmuM vepea MopcKyio Bopy. 

® npepcxaBBarox co6oh cypfcMHBo-pe,aHeBHe ^oxoaaeMeHXH 
noAOHpaeMtie c bo3mojkho 6oBce 6a03KHMii (boxoMexpiiBecKBMH xa- 
paKTepHCTHKaMH. 

B oc.BOBy paf)OTH npHgopa aajiojHeH npHHpHn caeAHtpeii chctombi. Mopy- 
JiHponaHHHe BpaipaioipHMca phckom CBexoBHe hotokh upeoSpaayroxcB * 0 X 6 - 
MOMeHTaMH B nepeMeHHHfi tok, nponoppHoHaJiBimi^ napaioipHM noxoKaM. 
llepeMeHHHe HanpaHceHHH c HSMepBxejHbHoro h onopHoro ^oxoaaeMeHXOB b 
npoTHBO^aae riopaiOTCH iia KaxopHue iroBxopHxejiH, oxKypa nocxynaiOT b yca- 
JiExeat-npoofipaaoHaTeJii., B CMecHxeJie ycxiJiBxejiH-iipeoSpaaoBaxejiH nanpa- 
JKCHHH HSMepHxejiBxioro H onopnoro ^loxoajieMeHxcB BeKTopno cyMMapyroxcH, 
H pe3y:ii,THpyK)wee HanpaaceHKo iCBraajia (paaBajiaHc) aepea ycuRHxeafc 
nocxynaoT na cehxpohhmh pexeKTop. Kpojuo xoro, Ha tot we ctraxpoiiHufi 
pcxeKxop nocxynaeT ii onopnoe HanpHweHHe. Ha BMxope CHHxpoHHoro pe- 
xeKTopa B03HHKaeT iioctohuhwh tok, noanpiiocTB Koxoporo aaBHCHx ox siia- 
Ka pan6aaaHca b CMccRxeae, a BeimaHHa — nponoppiioHaaBHa aMriJiHType 
pasoajiaHca. LHi'HajT nocxoHHHoro xoKa c CHHxpoHHorb pexeKiopa nocTvnaex 
na ycHjMxejiB piTHCxpapyiomeH aacxH. 

npH 6 op noano.xHex ripoBopHTB naMtpeHaH npKaaaxe.xa ocaaGjieiiuH CBexa 
B Mope Ha rjiyfiHHPX ox 0 po 150 m b Bopax paajiHBHOH MyxHocxH — ox bhco- 
Ko ripoapaBHHX Bop otkpbitwx OKeaHioiecKiix paHoxioB (e — 0,05 Vm) po 
MyxHHx npHOpewHBix Bop (e = 2,00 Vm). PerHcxpapHH noKaaaxejiH ocaa 6 - 
jieHrfH BepexcH c OTHocHxeaBHoft norpemnocTbio, ne npcBBTraaiomcH 1 %. 

B KaaecTBe perHcxpaxopa iicnoai. 3 yeTCK noxenpHOMexp 91111-09 c BiieceH- 

IIMMH B ero KOHCTpyKpHB) HeKOTOpWMH HSMeiK'IlHBMIf, nO3B0aHK)ra,HMH BCCTH 
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M. B. KOajIHillJUOB 


pm oc^agjteHHS b rawpoKOM AMana.one 

-rcH hofiM npriMcpBo c OAiuiaKonoH To».HocTf.io -isone 

»)HJapa^,R0CTeH BOflH Ha gojrMimx rjty6B- 
Gop LHaSMtaoTCH c'heMiKTa KiOKeToil noMoipaRMOH MejKfly ocBPrHTpiroM 

H a„M cao-iae ..paSop paxo.,*™, na 60/” VTO " 
aopoi, „a (iaromxpop. 06, « L/ra™; o/e” 



^ a? 



Phc.. 6. byKCiipyeMHH npoapaHHOMep HOAH 

«6ecneHHBaeT HpoBeMeiiHe m.,ccom« MBMepeHmi iidb cran 

mirnihix r.nppo.norHHecKHX cepnii i - ‘upi npu PBarnu ciaii- 

KasSrpLvsre «>«»* 

»o«h « ...v 

iptr»:,z®0KT;";‘ sz”''* l“~r. 

3110-09, aapLii, Hi .<a6o,Z'?2 

« ♦«,oaZ„,L pZoZT/paZZi :z;r„f 

flj M-LMepenuii Ko'd^^niiiuenma .HpKoc.nni Mopi 

CKaJtSTRro^TOKaaaHrT-.' H(PT-]9.OnT0He- 

kotoiSoh n(,rDvi™ ™ Ko^'ep 

^iftpes a.«H;-ihi oSorapniraioiirpH r * MonH. (.xBot, Mpyspnii ns t.ojixrh Mopxf, 

4»ap,r;,, .,Z'’^ir:aZ« 

noAHTCH ncpcMeJnejxHeM MoaoMTiorc rTPi-m ^ ^P^nHiiuaHiie npoH.'s- 

immrpAMM. ! aKrjw oopasoM, oomhmo iiaMepoiiiii h fioJioM CBOTe, Tiptifiop 
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rHHPOOnTHHECKHK X APAKTEPHCTHKH H METOA^KA KX OnPEAEJIEHHfl 23 


Aaex l^osMOjKHOCTi. secTH aaMepenaH b cjieAyioiUHx oSjracTHx bhahmoh Aacin 
cneKTpa: chhgh = 459 mp), CHHe-ae/ieHofi {Xb$ == 494 mp), scjieHoii 
528 mp), fKeJiTO-aeJieaoH 556 mft), opanweBofi (/^b 4)= 587 mp' 
B, KpacHOH (^8$= 600 mp)^ OxcaeTH no niKajre npH6opa nepeBOAHxcff b Koa^ 
(jjHflHeHTW apKOCTH MopH c npHMeHeHHeM rtanHHX rpa/iynpoBOK npaSopa. 



7— JiMacTHHita MaTHpoBaHBoro MoaoiKoro ctch- 
Jifl; S — aonsawHoe MOJloaHoe creKJio; 3 a 

5 — BHH3W; 7 — ^OTOMCTpHleCHaH npBSMa; 

6 — oHyjiHp; 7 — cMcHHue' cBeToflbHabTpti; 

*--ceKTdpHan uiitajia; a — HanpaanniomaHnpBSMa; 
10 — nHHaa oOopatiHBaioine# ciiCTeMu; 

Ji — nHa<}pnrMa; 12 -- HJWiOMHHaTop ; 

13 — pMsamiWH cHCTeMa; I4 — $JiaHen 



Phc. 8. IIpHcnocoSaeHHe flan 
a3Mei>eHHK HHaHKaxpwc 
HPKCKJTH MOpfl 




j 


I 


■1 


( 


OTiTocHxeJifcHafl norpciiiHOCxi. OBpefleaeHiiH Koa(j[)4)HpHeHTa hpkocth mo pH 
COCTai)JIH0T ox 5 AO 15 %, U aaSHCHMOCXH ox SHaHeilllH HSMepHOMOfi BeHHHHHW. 

/{.JIH H 3 MCpeHHH K09(J)(f)HAIfeUXOB HpKOCTH H3HyHeHHS, BSlXOAHIAerO H3 
TOJIIHH MOpH He XOJIbKO BCpTHKaHHHO BBepX, HO H HOA paBJIHHHKIMH yPHaMH 

ic BepxHKajiH H B pasJiH'HiMx asHMyxax no oxnomeHHH) k coHHAy, npH6op 
CHa6jsaeTCH cnoAHajitHMM npacnocoGHeHneM (pac. 8), saMeHammaM HHHiHee 
KOHAGBoe KOJieHO xpyShi upnGopa. FIpHcnocQGaeHHe cocxoht 03 naocKoro 
sepKaaa (i), yciaHaBHHBaeMoro noA bxoahhm HaaiOMHHaTopoM xpy6Kt upn- 
6opa, 0 MexaHU3Ma a^h ero nonopoxa HKaaaHHH. flaa npoBeACHHH nsMe- 
peHMH B paaaHMHHx asHMyxax sepnaao noBopaAHBaexcH uixypsaaoM ( 2 ), 
nepeMerpaiomHM 3 to aepKaao npa noMomu xoaoboxo saaBKa {/{). UIxypHaA 
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M. B. KOSJIHHHHOB 


B KOTOPOM BCJ^yTCH H3MepeHHfl. 

pyKoBTKH ' Cr^op" STo^r'xpe” noxorH™ 

oc.ls„ro c Sop,": 

WBe^eHHoro cojinpew. J\aH upoBCAeaHH H 3 MepenHH npH6op KoenaTra k 

cnepaaflBHHMii onopnwMH iiJiaTaMH. ripa paSoxe c bhco 

KoSopTHHx cy«OB, Korpa MaKCHMaflBHaH AJTHHa BpH6opa (3 5 m) OKaxH 

H^Ha^pS^r (’I'CTCMa TaKoro Kpen.TioHBH np™6opa 

2) JIaSopaTopHbie HaMcpcHHa outhbcckhx xapaKTepncTjaK 

MOpCKOii BOAW 

n03,0P»e, oBpppepp,, /eS »S™ 

7777"“ 

£SS”i=€7^— ^ 

npBfiopa upeACTaBjieHa ea puc li OnjHBccKaH cxcMa 

...™r;cr/ato7 

S£E3i"““^ 

A-JIh HBMepeHHp ^noKasaTejta ocjiaSaeHHa ocBeTuxexi. CTaRiirrH « 

HM hhS vrox^'R™'* yraaMH, pocTHraeTca iioBopoxoM ocBexHTejiH aa tot 

.JzzSoZfz ,t:zT«Z7::: zzrrzz 

JiCHOpo c,.Ma p 4.o,„„o,p„oc„or7».»r “»<>»™oro Mo- 

pope, cpa .HP.p, „„pp„,„„, CBe7. npo«„7p7 foS!°a“77„: 

..«‘.s*,r.~.iss ;irpr,;sir77s.?7-'*"“ • 
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B- KOSJIHHHHOB 

or BosMoatHMX KoaegaHHH HarrpHHceHBff ™ P^Soth Biie aasHCHMocTa 
Ha npH6op HanpH«eHHe a C0.aa^ rona noflaaaeMoo 

BoapTMeTpoM H awnepsieTpoM. OaSTpon^riraP ^HKcapyioTCH 

HocToaBHMM tokom HaixpaSeHaeM 16 J npaSopa ocymecTBaaeTca 


» n 




22 

>S2 

7 zt ns 


3pll 


Bud ' 


--tji i t 


-^28 

^30 


Buff cdepxy 






/ - KWBera npBCopa - 2 - o(h.e«^„B ^ “^P^H^w'OMeTpa-npoapaaHOMepa HO-25 

HaKanBBaims; « _ aanpaswuoS^ ^ ~ ««a4'P"-«H; 4 - «OH«eHcop; s a is - na.mm 

TOMerpaaecKaa npasata; 9_o«y„ap. ^ ~ 4 > 0 TOMeTpa; s - «,o- 

ao>iHMe CTemia 4Kn^p«, **’*■“" ““”«*= 

2» - BoaBTMerp; so ~ peocrar, 2 # _ SMaepMerp; 

Hero (Xa4,=x475rap), aeaeaoro fX mbctk oCpaapoa - ca- 

opaHweBoro 568 mp) umjx “f')- 

BofloaaSopHaa aacT& npaSopa^cocToaT 03 ^ 

noflaaH boah b npngop h ee caaBa. ^eHtpSeSS aarnr ^rT 
cTBHe aaeKTpoMOTopoM My-80, pa6oTaiomL ' kbw b agh- 

nocToaiiHOM tokg HanpHweHHeM^llO a So r “®P®“®hhom, tbk h na 

TOM,o„„a3--4LxBa"ep„„ Jcy^^ ““ o68c„e,aaaei 

06 rpHH o 6 t,gm boabi b npaSope cocTaBJiHex anojin tt 
xpy»»x .c»„e„„.aaea 
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rHXi;pOOnTHHECKHB XAPAKTEPHCTHKH H METOflKKA HX OnPBflEJIEHHH 27 

upoKaTiKa jHaoocoM HeB 03 MO)Kna HB-aa aefiocTaxoHHOH ajihsh niaaHra 
R iipo6w upHxo^HTca Spaxb SaTOMeTpaMH. 

OxcaeTH, CHH?H6 c6apa6aHa npnSopa, npa noMoipa cooTBOTCTByiomHx rpa- 
T^ynpoHO'iHHx rpa$HKOB nepeBoflHTCH b Koa^^aniaeHTH nponycKaHaa h iiOKa- 
aatSiiH spKocTH Boflw, ho kotophm saxeM, noatsyaci. paBCHCTBaMM (7), (16), 
(19) H (20), B»a<yiHi0Tcs HOKarjaTeaHocaaojieHRH 0 pacceflHHH CBexa B Bopie h 
CrpOEXCH HHflHKaTpHCa paCCeHHHH. 

riorpemHOCTb onpeAejianaa noKaaaTejiH ocaaSjieHHH KOJieSjieTca ox 3 - 
S"% ^Jia MyxffiHX BOH HO 12—15 % HJIH HHCTHX boh OTKpHTblX OKeaHHHeCKHX 
paftoHOB. OxHOCHxejiBHaH HorpeniHocTi, oripeAoaeHHH nopaaaxeaH pacceaHaa 
B cpeHHeM eocxaBaaeT OKoao 15%. 


4. HEKOTOPiUE 3ABHCHMOCTH 
MElKfly rHAPOOUTH’lECKHMH XAPAKTEPHCTHKAMH 

CoraacHO ypaBHennio (43) AMSappyiaHHa, 

. 6<d)c-’>" 

i+*co6e’ 

miTeiiciiBHOCTfcHH^J)y3Horo HaayaeHHHMeHfleTCficrjiyBHHOHnoaKcnoHeHpHaaB- 
Hosiy aaKony, npaaeM noKaaaTeab ocaaSjieHHfl b 3tom CJiyaae b k paa oxjiHBaex- 
ca ox noKaaaieaa ocaaSaeima Hanp«BaeHHoro HaayaeHHH s. Torna, o6o8Ha- 
aaa no-npejKseMy noKaaaxeab ocaafoeaHH HH<|>$y3Horo noxoKa aepes c, HMoew: 

C=XKE. (52) 

Barne y>Ke ynoMHjiaaocb, axo napaMCxp K Moatex Shxb oupeHeaeH aa 
paBeHCTBa (44), ccjzh HaBecxaM HHftHKaxpHca pacceaziHa h cooxnomeHHe wejK- 
Hy pacceHHHeM h o6in;HM ocjiaSjieHBeM. B CBaaa c xbm, axo axox uapaMexp 
arpaoT cymecxseHHyio poat npn npoBefleuRM mhoxhx npaKTHaecKiix pacaexoB, 
paccMoxpBM BoauoaoiocTb npocxoro a diicTporo onpeHejxeimzi axoa BeaHaiiHH 
aepea Apyrao onxaaecKHe xapaKxepHCiiiKH. 

IIoHcxaBHM B paBencTBo (24), onpefleaaioiHee noKasaxeab BepxHKaabHoro 
ocaaSaeHHH a, aHaaeHHa h 6' zj,, noayaeHHBie htih raySan zi h zt na cepBoro 
ypaBHeHHB chctgmw (48). SaMGHHH noKaaareai. q paBHHM CMy noKasaxeaew c 
(51) H o6o3HaaHB 


HaxOHHM: 


^ A 0 == B, 


(1~B) f 


+ '5?<' -»■)]}• 


Ha axoro BwpajKeHHJi c-aenyex, axo noKasaxeaB BepxMKaatHoro ocaa6ao- 
HHH a He HBaaexcfl BeaHHHHOH uoctohhhoh, a c yueaHHeHHeM ray6HHH (se- 
aHHHH Zi 0 Zs) H c soapacxaHHeM ToaipHHw caoH (BeaaHHHH z) npaSaBHcaeTca 
K CBoewy rpaHKHHOMy aHaaeaHjoc. IIoKaaaxeaB acxaHOBaxcH b tohhocth paB- 
HHM HOKaaaxeaio ocaaSaeHHfl HH^yanoro HsayaeHHHC npa ycaoimii oceeipe- 
HHS nosepxHocTH MopH ToabKo pacceHHHHM CBexoM uua Ha AOCTaxOBHO 6oab- 
max ray6HHax, Ky^a ne npoHHKaex npawoe HaayaeiiHe coaH0a (fPo = 0). 
Torfla, BMecTo (52), HMeeM: 

X - (.54) 
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rKnPOOlTTHHBCKHE XAPAKTEPHGTHKH H METOAHKA HX OH PE,T;B.IIEHHa 29 


IIoJiEayflCB cooTHonteHHHMH (30) m (58), aerKo Ha&TH iioKasaTeat paccea 

HM AH(|)$y3Horo HSJiyaeHHa h: 

1 +V 


( 60 ) 


a TaKHte ero KoknoHeHTH (31) — uoKaaaToaa pacceaHaa anepefl 5 h naaaA f*-- 
Pemaa npeoGpaaoBaHaoe ypaBaeime i'aMeypaoBa (56) OTHocHTeabHO p a 
noACTaanaa a aero aaaaeHae a h 3 (58), aaxoAHM; 




2aK 


( 61 ) 


noKaaaxeab pacceHnaa HaayaeHHa anepsA c onaaMBaeTca oaeai. 

SaaaKHM k iivaio, )[f,eiCTBHTeabHO, xaa aait a = a + ^ (30) a, a cbok) oaepc- 
poAb, 5 = ^ + p (31), TO a = a + ft + «. BsieCTe c tom mh bhaojih, hto 
at = a 4- ft. TaKiiM oSpaaoM, b nepeoM npa6.TH>KeHHM, aait 3 to h caoAyeT 
aa paBeacTBa (60), ocjiaGaeHHe pacapoc-rpaHaiomeroca a Mope AHc()(J)y3iioro 
noTOKa onpeAeaaeTca ToatKO pacceaiiacM uaaaA h hctioiheim noraomeimeM. 

noayveHHHe paBOHCTBa noaeonfliOT BHMHcaaTb sHaaeHjiH Aenoro paAa on- 
ravocKHX xapaKTepacTHK aepea jierKO onpeAOJiHeMHe M3 iraMepeHUH Be.TH- 
HMHU noKasaTCJieil nepxHKa.TbHoro ocjiaSjieHHH a h K 09(|Hj)HAHeHTa AH^xl'ysHoro 

OTpajKOHMK MopH C. IlojibayHCb a^^hhhmh OAHOBpBMOHHHx aaMepeHHH OCJia6- 
aeiTiia noTOKa ecTecTBCHHoro CBexa n aaeMeuTOB ocjia6jieHHH HanpaBJiBH- 
HOrO lIOTOKa (npOSpaTHOCTU MOpCKOB BOAH H ee HHAHKaxpHC pacceJiHHH), 
MOWHO nojiyiaxb nee ueoSxoAHMbie BejiHHHiiM ajim paevoxa xapaKxepHcxHK 
CBOxoBoro peHtHMa Mop/i. 9 th Hte pacAeTU c ycnexoM Mory r 6MTb npuMOHCHH 
AJiH onpeAeJveHHH xapaKxepHCXHK- hotokob HsayienHS, HAyiAmx b Mope b na- 
npanJieHMH npo)fteKxopHoro Jiyna h o6paTHO. TaKHe pacBexM MMeiox neco- 
MHeHHbra HHxepec upHpemeiiHH aaAa^i CBHsaHHHx c ocBeipeiiHeMixpH aBapifHHO- 
cnacaxeabHbix pa6oTax, c onpeAeJieHHGM bhahmocth noABOAHMx oStjOKtob, 
c oSecnetiCHHeM paSoxw noABOAHOH xeaeBMaaoHHOH aniiapaxypH, c onpeAe- 
jieHHeM orrxHMajibHMx ycJiOBHfi npoMSBOACTBa aspcxjjoxoc'beMKB Ha Mope h t. a- 
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